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(57) [M^] 

afe®^2 2tc>^?^^ix6. afeHSf 2 2fi^r>5^:/^ 3 6 




} 

m^m 2 ] fi^^ 1 mm.(Dm^^w:^mxhox . 

im^m 3 ] !S^« 1 ^ Ttii 2 istto^m^;^^;;: 

m^<of^^<Dm<ti^ft\:ix<:>x±-r^mmt. mrm® 
{^m^'t^M<oi^m^tt!^^m^m:tf^tm^^\^xmmm: 

^\^^x^ 

B2co^^jS{i-^L. ^^2c;:>^j^(:iJ:o-c. ^>/cf<<^:t^ 
^%^mMWi^^m:-X^m^%fy.fzMMkm^X. SfJfS 




(2) 4#P^9- 3 1 5 8 0 1 

^Uffiur. p^i«^.^iJ?T'fc5ttrfEacSSJt^(Eii-r^^2 
[ft^^ 7 ] fi:^^ 6 ^i^<nmP(^mj^nx^^x^ 
^»). 

IIIJR^ 8 ] If 6 ^ fell 7 f£^i^^Jt£l-3c®$^® T- 
10 hoX^ 

tti^^mmn:^:^\zM\^xmf^^'r^mm(Dm^k. mt^m 
t. mt^&n^jt^xm-r^mMtcomm^^h^'&i.. m 

9 ] m^m e ^ fc*:i 7 tm<Dmn^mmmx 

20 t?rf55fe®a(itfrfS^ 1 :Jo J: T^B 2 f^Mj^tw J: T?f^^ ^ 

m'&<DMm^^^x//'^tzimmLTx<DMi^\^km^. 
Mi^xtti^i^mm^^^-m^^ri^T^v p^iudgEM^ 

m^^mi 1] ft^:^6^/c(i7fEScCD^*sFa:Sl5^M 
30 Xh<^X. 

^iz^if ^mtE^i^^n:^ :^<Dmri<D^\^izr^<>xm^(D 
mt^^mm^t^^^km^xfj:^m:^mi itt^<Dm'^& 

<Df§.^<Dmi]:.K^^z^ox^±\^tz.^.^k. ffifsefessis 
p^m:iif6\.^x&mzxox^m^^^m^m^^x^h 

m^.<r>m^mmmt*K mu^'KRtCAzx^x^f&^ntz.^ 
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(3) 



Wm^9- 3 15 8 0 1 



[ 0 0 0 1 1 10 

H2 2 H* + 2 e- 

(l/2)02+2H*+2e- 
H2+ (1X2) O2 ~* H2O 

[0 0 0 4] mnm,mn^m-t^mMW<Dmm'^mmi^ 

it^:^t\^xm\^\ >^-^u^^m^^^<Dmt7Km 
7^.<Df^mn^7Km^&cw\^x±f$,\^ti7i^m^^:^:^^^^ 

CH3OH CO-f2H2-90. 
CO + H2O CO2+H2 + 4O. 

CHsOH + HzO 

C02-I-3H2-4 9. 5 

[0 0 0 7] -/i^^yKm^^m-r^ t # (dris^x 

it.. (4) ^X7r.\^tz?^^ /-jXD^mi^ft^t (5) ^ 

x^^i.ti~mitmm(Dmf^Rjt>t-^*^w}mzmn\^. 

tl.X (6) ^coKJi?^m:L^o M^^sf^ 

y<-'r^\i-^m^m:ifxmm^^^r^j:i\ ^n^it^i^'^^ 
m^mm^mmLx\^^tz. 

[0 0 0 8] 

mn'mm'>:^y'M.^. m.^mmm^mmtLxmmzm 



* [0 0 0 2] 

m^^^^/^^iz^t^-rii'^mxhK^. m^^^/^^^^ 
tmm,^mxh^. x<^hixfzff^mmm(DmmtLx 
i-t. mM'^m^mAyX-'M<Dmm^fBm\^s '-:^<r)mm 

-r^iy(oxh^. mm^xm^ hm^it^^jt^^mmi. 
x^mti^m^o ^^Tiw. mmmmxmz^'m^it^K 

m.±»xi'X (3) ^\z^-ri^it^^mrfi~^. 

[0 0 0 3] 



H2O 



(1) 
(2) 
- (3) 

[0 0 0 5] ^(ofzibs z<DXb:^mnmM^m^^m 
nmmi^:^y'M.\zi'±&cmm-^i^htLX:}6^. z<d^w 
^\z^\.^xmmn(D^w^n^j:\^mm:^^^±fiiii.x\^^ 
^^Ti::^ ^w^\z^n^mm^(D^n^j$:^\z^^^x 

tK^ ^55cM-r 5 ( I ^ Tift ^ o 
[0 0 0 6] 

... (4) 
- (5) 



0 (kJ/mol) 
5 (kJ/moi) 



(6) 



(kJ/mol) 

^mm'rhtzisb(D=^:^/u^r^£^mtfj:^tzi^\zi^:^'rJ^ 

±{^(r>:jL:^/i^^^m^mT-r^ ti^ommh^<:>rz. m 
;ti^. ^m^<Dmm^ff^j:bz.<D\i-i^\zM\^x^ mn 
mmxmmi^fzm^^m^t^i-^m^t-r^fj:hi'^. t- 
^ \zm^t^-r^^^'^^^^m^^m.\^xmnmnl(Dm&^^ 

[0 0 0 9] ^fz. ^^^(D^n^xii. mmmm.(D^m 
7^)m:kl.xmn::^:^(Dm^tBm^m^l.tz\^^Wr'^x^^x 

-r^Jiioh. (6) ^\Z7T:\^tz^^Rjt^{t±mi^tzX0iZ 

&.mRftx;hh:^K ^A^MJt^n—^mz^jtms^'^m^^ 
fzib. ^m^Jt^<ommm^^m\zm^-t^ti'xmi.^^-D 
fz. ^Am^Jtxh^^nRj$?n^m^izn-ri>m^.m^ 
m^^-rctxf^^iti-^^tt'^-^mxh^i^K escg^co 
im^'^^^i^m^^^t^m^izm^tzmmr^'^^it-t^^j: 
t'<Dmm^±cxi.i^'?o ^tz. mp^^'^'^itLf^i^xv 
izijmR^^^i^i^^xL.^^ t. mm^zx-:>x^mR 

^Xo\z^^^(^^^^'f'i^^^izm^^LX^<:^^ij 
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5 

[0 0 10] ^h\^. ^-^^<D9\-uwm.^m\*^x^w 

- ^ ^{1 ;t /c&Stlo ^ *t ^ rllS^)'^ ^ ^ i^-ri^ 

j&x^^^nK^^<Dmn\^ti^t^<>x^w^^'^<o\Km 
t-T^-t^. ^<Df^i^\i-^nm^^m^\^m^x\^^h 

liTi^^oxL^i). j^mm-9^mi^m^^riXP^mK& 

tmmfimmmt^xm'r^^.m:i^\^'^o< ^ i::^^?. 

[0011] :^^^m<DmPt^w:^mtmPt^wmw^^h 

[0012] 

^^mz^^^^x^^mm^hTi^m^^t^mn:^:^ 
n^%^-r^mMPt:^:^\z.mm^m^^^\^x. mw.m\^ 

[0 0 13] \^J.^(DXb\:Lmf&^f\^t:.:^^m<omn^W 

i^n^x^m^msi.. z(D^m^m\^^xmmM:^:^(o 
[0 0 14] z(Dx^^mm^n:^&i^xrii-£. m^mn 

^t;^i-^fMmn:^:^i:^MLX^M^m^'r^fzbb. m 

mn:^:^(Dm'^(Of^6^{z^i^xm^.]^itx^bmtRit 



(4) 9^mW^9-3 1 5 8 0 1 

6 

^(Dtcib. z(Dx^f^j^m^n:ffm:i^^^x^mKJt^^ 

JO [00 15] ccT% w!mm<tRjt^\z^^ti^ttjmm^ 
m^mit-rhztizxoxmmmn^^ni'^mit^n 
[0 0 16] z(Dx^fj:Wf^\zi-x. ttimmm'i^:^:^\zm 
nRit^m^j:t>tL. z<Dmit^WR!t^x±ctzmRi'x. 

itRft^\:iiir6i''x i,mm^<o^m^m^^t>tiX7^m^^'^^ 

[0 0 17] ^h\z:^^BM(omn&W^mz^\^^X. mr 

p^\zni.xm^t^'t^mm(Dm^^. tt!t^j^Mn:^:^<om 
'^<DfS.^(DmitRft^izx^x±-r^mmt. mm^m^ 
ft^xm'r^mmt(Dmm^b^^\^. m^mi.tzm'^i:^ 
n^'r^m(r)mm^mf^m^n:^^tm.'^\^xtt!mmit 
30 ]^a:^\zm't^zt t ut^au\ 

[0018] z(DXo fjim^i^i-i.. mtt^nj^jt^xm-t 

ttl^^^WU[HU\:i^\^^X^^fj:<mM't^Z 

t7b^--^mt^j:^o zzx\ mm^w^Jt^xm-th^mm 
^m^-^m t^j:^xo izm^(om:(Dmm^ti!mmmn:^ 
:^\zmi^'r^m^t't^^jihit. m^^^WR^txm'r^ 
mm^m^'r^tzib\z^Uf)^(::>mm^m^-t^'^^m:^-^j: 

<nt6o ^(Dtzi^. ZCDX^^J:mm^'M:^m\z'i^^^X^ 

mmm\:^mm^^n^'^^m*-^j:<^^^fzi!bmn^nmm 
40 ^w^^f\-mi\:'r^ztt--^m,tt^h. ^h\z. z<DXb 
t^mmt-^mt^^htmzz<DmM^um^-^^fzi^(o 
mPc^m^-r 5 ia t^^^i^. /u^t^ ^ ^j^-r ^tz,^ (o^m h 

[0 0 1 9] ^fc. j^mni^:^\^m^'r^mm(Dm^^ 
^mmtRft^izx-DX^-r^mmt. ^tt^n^ft^xm 
i-i>m&t(Dm9^f}-(b}^mi-^zt\zx^. Sffises^K^ 
ft^xm-r^^.R^^^^j:<.mMx^^tznxfji<. ^ie 
mmn:^:^<Dm:^<of^^a)mitRjtx±c^mmtwjt^ 
50 ^'^Kti}^x^'r^^^.m.t(n/<y>:^^t^x. ^m(om 
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[0 0 2 0] ^^.t;i. nt^mt^Jt^v^^-r^^.Rtm 
<^j:^^t^m^^:itf)*^x*^ ho zti\zx<^x. tfrlE 

"9 (wife i: 57K^5>^£o^;6>tfrf5efe^^iC-e^ i: 57X^5> 

7m^E.r-i&T'rh<o^ti^z,h- t:^*^x^ ho 
[0 0 2 1] ^tc. ::^^m(omn^^:^mz^\,^x. str 

x<>xtt!u^m\^{z^chmLm^^(D }i^-i^^i^r^^ 

i^izm-thmm^tii^i^x. mfmmn:^:^<om-^(o 

[0 0 2 2] z<Dx^fj:m^izi^s tfrfEScmiitw^c^ 
^^^(Di^'-i^^^T^'^hztizxox. ^m^<o 
^f}*-±^\^m€htzi!b\zm^ hmm^mx,h:itr^x 
m^^±(omm^fj:hztx\ ^nwz 
mx, (bnmt^^WRfSi^iS:m'rhmmr-'i^^t\^x o 

iz^i,-fhmiiL^m^t^^<D^w^jt^^f>''\^±^x. z 

[0 0 2 3] :^b\z^ :^^mcomn^'M::^mz:3rs\,^x. 
mt^^'MmzmK.btim^(omm.i^^^-rhmi(Dmm: 

^b^ic^isitu. mmit^it^=kmfzmmi^^n:^:^^m 
u^wmm^hm2(Dmm\z^\^. um2<Dmm\zx 
ox. <}^fj:< thmte.^n^ft^^i^m-rh:Ltti.xi, 

[0 0 2 4] z<DXo^j:mp^^n:^^xn. m^<o[iim 

:^^(Dm'^(Of^^<omt^jt^t*-i&m^tihtzi!^. mti^ 

^tz. m\:^it^^mz^x\^^hm^<omLm^*^±^ 
Lxi,mi(Df^m^-^i\:i.m\^^:Lt^^h. zcomt^Jt 
^ ^ b^zf^mt-Th ztizx ^x&n^^^hmit'th z 
tT^f'^x^h. -r^^ioh. mi(r>Mm^m^hmmz^\.^ 
x^m^rz^<D^m^^^^±s^$ithztx\ mi<Dm 
p^.^mpLhmm^£^hmiti.xt^^^£n^^&^^^^^^ 




(5) 1 5 8 0 1 

s 

[0 0 2 5] $ ibiw. Mf5^{bSfl?^Sfcttrfap:^iGf;*f 
^%:m2<DMmzm'rhtzib. ^2<DMm\zio\^^xn9t 

ofe^tiSiC X^± C fzmR^ ffl I' ^ lb ^Am^Jf? X^h 

7^mt)^h7i^m^±f^-rhRJt^xhhfzisb. -^\zz<d^ 
w^it^mf^^'th^ftti.x. -mitmmt?i<itib^(b- 

JO mRjt^(Dmnt^\zm&^m^ ^ nrsfe^^^^oias^^^ig 
T-Tht. ±t^i.rzi^y h^i:i:^^>^m^tix-mitmm 

-rhztt>-x^ ho 

[0 0 2 6] ^^m<Dmn^mmmn. mtTi^m^i^^ 

mn-th^M^t. ^^wmzMLxmtmmim^^^ 

m::^:^izM \^xiikm^m^-rhm:mmm^^ t^m^L. 
20 tfrfsefe^^ii. m^m.mm^^mzx^m^-^ixfzm.m 

iST'foe^^nKis^iEit-r^miotei^i:. m^w^mPt 
^^^m'^(^j^^(omitR^s^x^cfzi^^^nm\-.x^ 

m^hzt^mwtt-tho 

[0 0 2 7] ^^±cDX 0 \zimj&^Mzmn^nmmx 
^mmznx^xmitT^^mt^h^ih^mmir^^^^^ 
tb. z<owm:Pc\zn\^xm.mtm'ic^^thho ^^^x 
\±. mt^^thfzmm^m\^\ m^^mn^^^-rhmm. 
30 n^:^<om^<o^^\z-:>\.^x. ^mRft^xhhmitRfS^ 
tmi<Dmm\zx<^xiS:m^thho ^hiz^n^xi^^ 
z<DmtRit^x±ctzmm^mmi.x. mmi^ft^xh^y 
xmtmmm^h:^m^^tmm:^:^ ^±f&-rh^n^ 

[0 0 2 8] z(oxo^j:mn^nmm\zxtn^. i^mn 
^^^•rh!WMn^^\zM\^xmm^m^^i-htzi^. m 

^n^£i:>^hZt:^*-X^ ho Z <D X 0 ^zmn^WmW^ 

^x^mi^jt^^mn^^htzi^. z(D^n^nmm^^ 
40 x^^-thm^^nm L.xW(mKri:^x^hm%^w.mp^<o 
as:S^PS^fr/.f 0 ztt^-x^. mum^mn<D^nKtc^x 
^'th^.^^m^-rhfzMz9^%i)^hmK.hm^^mm 
-rhztt-'^mtt^h. ^(ofzib. ^wi^ft^xm-r hm. 
m^mi^-f-htzi^iz^n^W'^mizmii^hmm^^hmit 
-thztft^^x^ ht^\z^ m^m^nmm±f¥^^bmit'r 

hZt^'^^mt^j:ho 

[0 0 2 9] ^rr*. mt^mtK^^izm^tihmt^m'^ 

n^mt-Th z t ^zx<^xmj^mn^^w-rhmt^n 
so K^ii^x^hmj&ijUl-i^ ui\ 
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[0 0 3 0] z<DXo^j:m'm^mi^mi^^^^xi'X. ^la 

[0 0 3 1 ] ^b\^^^m(omn^nmmi\^:^^^x. mr 
lE^^Wif^^^ii. mt^mmn^:^i^M\^xm^^-r^m 

x^x^c^^.mt. wiu^n^if:^xmi~^^Mt(Dm 

[0 0 3 2] z(Dx^fj:m^\^it. j^mn:^:^\^mi^-r 

izx^x^-r^mmt. mu^mRa?xm'r^mmt<D 
mm^h^^'&i'^fcib. mm&cmRjt^x^'t^mm^. 

rrT\ mt^^w^Jt^x^T^±mm^mft^-^mt 

mf&t'r^^j:hit. wim^^Rft^xm-r^mm^mi^'t 

[0 0 3 3] ^fc. mm>^:ff:^\zm'^^-r^mm(Dm^. 

mmt. mtt^w^ft^xm-r^^.mt<omm^h^'^-r 
^:Lt\zJ:^. nt}t^^n]^jtxm-r^^.m^^^^j:<m 

{ZX^X. Mcm^j: t'<Dfzi!b\z:^^^/\^^:^>^t>ti^ i > p 

[0 0 3 4] ^f^ii. tntE.mitj^Jtx^^'thmmtm 
t^^mRft^x^-r^^Mtcomm^hm^t^-r^mmm^ 

mtRit^^z X ^xmmmm.(r)mm^it t mm^h^j^f^^^^^ 
^c^m-^"^. mt^mtRftizX'oX7i(.mf>*^±cxt;^ 
^ y-^\^'i^^^fz^±\L ^7^mi^^<o^iimt^^nR 
jt^x^\LhAm^i-(o^x^^'pfj:\^^m^\zn. mPt^ 



(6) 4#M¥9-3 1 5 8 0 1 

W 

^t^:^^Ztf)-X^h. 

[0 0 3 5] -^fz. :^mn<^^n^w^m.\ziii6\.^x . m 
ttm\<o^^tn^m2<ofmtt>*^m-'^nxh^ . m 

^Hhm'^tj:^^m^m:^hmft^htt^mx^^o 
[0036] z<DXo tmn^nrnm^xn. rn^tm i <d 
m.^tm^m2<ommtr^w\~^'^x^hfz^. m-o 

^^^mt-r^ztt-x^. z<Dmn^'M.mm,<Dw^t-m 
^{zfj:^, ^b\z. mum^tRit^^mn't^mmxmm 

p^m^it^^n^j:^^x^n^m^m<D^m^rz 

c ox\^^^m^xn± ctz^m:^*^^<Dmxm3^ ^ri^tz 
i^. mit^jtx^ctzmm^^n^^f)mz^mm\z^ 

[0 0 3 7] ^fz. ^mm(Dm^^nmm\z:3fo\.^x. tti 
mmi(7^Mmit,. m'^(7^Mmi^^xxfy^tzitmmLrx 
(DMip^^^mx.. mt^m2<Dmmf}^'^^titzi^mx^ 
tt!t^^n^\zML^xmt^mmn:if:^tm^^ti^x 

[0 0 3 8] z<DXv^jim:^izi^. mmmi<omm7bm 
'^<Dwm^^xv^/^fzi^^uTX(om^^^m^x\^^ 
^fz^. m^mmn:ff^<om'&<o^ii^<DmitK&zxo 
xi<,m.(^mmt-^^\.xi^. z<Dmi(D^m*-9Sit'th 

m^^mmzMl.x±R(omm^m^t^Lxw^^E.m^tRft^ 
^mmti^. mt^mi(omm^m^^m^(^^m^rz*) 

nw^xitmn^wmm^^i^mit-r^ ztii^-'^mt^j: 
ho ^tz. mn^'^mm^miKmzmtitzi,<D\z-rhz 
tr^x^ho 

[0 0 3 9] ^ibt-. t^t^mi(omm:^*-nt!f^m2<Dmm 

X^'hmU^nU(DA^i:^imz^:^tlhZt:^^h. ttlfS 
^n^ft^lz9trz<>XmimmitJ^Jt^:d*^rf^j:t>^ izfj: 

40 m^^wn(D\^^mx\-t^RmK^^xhhmu^WK 
t^^<DfzmzmL^i)mT'rh. zzx\ m^^WKt&nm. 
ityKmt^hy^m^^j&'ThK^'^x^hfzi^. —mzz<D 

hRjtxhhfzib. mm<DmLS-^mi^:^ 

xttjt^^n^jt^<omn t mzmmm^^tix^n^co 
i^mf)^^i&T-rht. Jcpytzi^^ h^ft^Tbrnm^tix- 

50 :^^^f&-rhZtf)-X^ h. 
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u 

[0 0 4 0] ^h\:i^^m<DmPt^w^m^. stiiEaJce 

[0 04 1 ] Z(D^^fjiW!^\^n. ^jR^^iJ^T-fcSMIE 

mitRit^ e c 5 ^ # I w . ^ c mmm^^nm^i^ 
<^ \zx^x^nu<omtLm'm^tL ^ (o^w^m 

[00 4 2] ::rT\ BfrlE^^5)^:m¥*^^l:^^ii^ ttriE 
afe® asicio tt 6 mrlEili^lsf ^ o to rS] { ^ o T a 

^(DM'-^ h'tin\^^^\ixw^mm\^^c^^ ^(otL 
^nmzm^^'r^mmm^-mcxh-:>xh. -^m 

SScSas ( w io 5 5k® 35b^ ^ ± ^ ^ 5 ^ X # ^) o 

[0 0 4 3] ^tz. ttimu^^^^^i^^t^mi^. mum. 
mn:^:^ (Dm'&<o^^(DmitRits\^ x o x^± i^timm 
mu^n^^m:i:^\^^x^m\^x^x^m^^^m 

^\^^xm:mf)*^m^ ^ tifzm^xmumitRfi:^t)mz o x 
^mi.xh. z<D±ctzmmm^m^mzX'ox^m 

KCr i:;6^X#6o ^tz. mumitRit^izXoX ±Cfz 

Jt T 6 mu^miRJt^m^it ^ nr efe® ^Hi ib* tt 5 ^ 

[0 0 4 4 ] ^fz. mUM^^^ttiW-i^it^m-X. ntlfEIl 



(7) 4^^¥9- 3 1 5 8 0 1 

J2 

(om^mm\^^^x^h^\.^wiu^'^^:^^(b^j:^zt t u 

mmtm7<^i%^mx^<yxMm<ommmm^'-^}^^\'m 
ofgi|5cir:^ol^T. ^m]RJt?X'h^mt!Rf:i:^(oRjt^m!^^ 

v^mm:^mA ^ti^ m<ommxMm:<Dmmmm ^ 
^Pixm<tRjt^<DRjt^m^^m:k,^:it{cx^x. mit 

^^^i^^\:i-^^ti!)*-X'^^. i.fzi)*^oX. ^wm^^ 
m^ti^Mm^mxMj&^titzmm^i-^y Y<on^(oi^ 

20 5. zrL\zxox. ^^^j^^-mut^j:^zt\zmm'r 
^mm<o'i^it^^±{.. &nu^\z:^6n^^m^tzK^ (D 

[0 0 4 5] ^ ^ir. ttiuim^^^i^^t^mi-t. mm 

\:ix^x±j^^titzmumn^:^tmm^tv^mx o 
^# ^m^wimm^^i-^mu^w^x ^fj:^:itt\^ 
xhx\^\ z<DXo^mf$.t'ttvi^. m^mmmt-i^^ 
< mjii.^thfz:^^<DmAmxit.:^:^<omm'^m<^j: 0 . 
mmmmm^'^^h^ < m^^titz:^y^(Dmmmx'n:^y^<D 

30 ^m^''jM<ti^o :i(OXo^J:^W^xn. :^:^mmcom 
X "9 i,^^ <^J:^X^^zMj$.'t^t\^^otzmm^J::^m:i 

xox. mm'^^'W(Dmmit^j:t't:i^^ ztfj:<. e^c® 

[0 0 4 6] rrx. ^^w^iDm^mmmti-x. e^®^ 

hmf^t^j:^x\^^rn'ix<. ^:^cDmAm(Dm^mmm 
^:ff:^<Dmthm<r)m^mmmx ^ <fj:^xvizm 

50 y7i^xh^'S^^mn^j:^\ ^ij;tif. ^m^>^mm\zmf^ 
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10 0 4 7] :^^m<r)mmmMi^:^'rJ^{-X. :i^^m<D^ 
[0 0 4 8] Z<D^^fm^m^'>::^'rM.\zXttit. ttr 

:it\-x^xi^mit'r^z,tf)-tj:\i\ ^fc. %m<Dfzi^ 

m<om\mMi^:^y'M:ii^\^^X},'X. 
[0 0 4 9] ^fc. CCO^«Sf^jfe>.;:^;xA;&5^;t5^3(Sf 

e^c®i^®^w:fel^x. ^O5femi5t^i^i:^^^f8^(::^ox5> 
<Dmm^is:^m'z%^^fz.is.^<r:>^m^^^y^x^. tii 

fE^<l:S« J: o X C fc«lll:(±tfrf£^^gfe^^ i:: J: o 

x5>»^tv6(Dx% 3S^®^x-^6^. mm^vzx^m^ 

V\ ti^oX. @B#rBix^<o^i}sf;^;^^efe®-r^c^;i'^ 
x^. m'^t^\Z'Z^^R<Dmn:^:^^m\m.mzm^'^m 

[0 0 5 0] 

t LXIl, 2^^P^coii?S^efe'^;^&:J:5J:t/j^1sfefe®^gX 
tEJ[^*^*^^(/)5^^^it J: o X^^ L fc-S^{l:j^^io J; t/ 
[0 0 5 1 ] i^^b7K^(i-fl^6^(i5>^^i:£^(:i^oX-S^e 




(8) 4^^¥9- 3 1 5 8 0 1 

[0 0 5 2] ^fc. 2^%P>^(7?^2C0mt UXIl. 

[0 0 5 3] z(DX'!)^j:m'^izi'±. ^^m<ommmm.'> 
>^xA;6^ ^^'^mfj:^^-y^\zhmi.\'^mm'-h^x 
JO iy:^'rM.±^<Dm&\zi^m.m<Dhh^W}m(Dmmt lx 

v^miz^^x^ h. esc^^goF^^ii^otNx. 

[0 0 5 4] 

mmmzm-^^^kmi-^o mat.. ^^^(Dttfm^j^-'m 
mmx^hmmmm^>:^'rM. 2 0 (D^^£^^?ti^i-58tB& 

3 0. mjgE;t/y?.^^i^-f-5^<-^3 4. ^^cDjE^^^T 

t^bKmmz2. ^a4-^jE^«3 2^#^u/c^ 
^§§2 4. K'^^fi;;i^J:'?^)fsf^^^^^-r6esc®i§2 
2. m\^:^^<r>''mi\:.mmmm.^^WL-rhco^m'% 

2 6. m^^b^^fel-J: '9^®;ti^^f^*^Jt£l«?l!i4 0. 
^j^-r-5::3>':/U:y-^3 8. =i >- t'zi--^ J; ^ $ 

4 oiwoi^xis&^-r^c 

[0 0 5 5] *^J|£fm?t!l4 0 (1, g^^f^^^m^'g^co^ 
^m^lilX-fct). ^t^m{4Xfc5m-fe/^4 8$r1IfeailU 

tt^-r5¥-fe/^4 8co^^^^!i^-r5^®iaxfe^o ^ 

ir/U4 8l:i. m^^^4 1 T J— K4 2ioJ:t/;i7 y 
40 — K4 3 -tr^>U— ^ 4 4. A b tt^h^lP^^tiX\^^ 

[0 0 5 6] ry - K4 2io<i:t;^;i7y- K4 3 11, mm 

U^^mMXh^. 1^-^4 4, 4 511, C(D-th>K 
J:t5;^y- K4 3 t<r>?^\z. mP(^:^^Xxy^mt:^:^<o 

{znmn:^^X^4 4Pj)mf^^ivX:^^. ;t7y-K4 

3 <irir/<u-^ 4 5 t coWznmit:^ A 5 P>6^Jf^ 
50 ^$i^X^^6o ir^^N'u-^' 4 4 . 4 5(1, [Kl2X(l<E:n 
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(9) 

J5 

[0 0 5 7] rrT% m^®Hi4i(i. mw^^^^Pi 

^(o^ ^:y^\mx'^^ . um^mxABfim^Bm'^ 
^m-r. ^'mmmx^'t. -r'-7_^:t>m (7=^^7Kw±m) 
^{^^ufco mmwmA\<o^m\^{t. m^t\^x<o^ 
^^fa^^^t\'^(D^mt^h^j:^^^t'^m.^^tix\^^ 
>5. mm^mM'r^^mt\^x\t.. s^^Ttiie^^ftii 

m^®^?^ (^?ll;tl^. Aldrich Chemi 
ca Itt. Naf ion Solution) ^igl:^ 

[0 0 5 8] T/ - K4 2iBj:UJ;t?y- K4 3(1. 
^ 5 ^ T'i^^ X^titi-^^ly^ 

[0 0 5 9] -tr/N'u—^ 4 4, 4 5 fl. 

4, 4 5il^Of^®tz, ¥^Tt:iSSM^ixfc^ti^oy >^<lr 

T-^lsf;^:^?5^S&4 4 P^?F^^L. ^^ir/KT);*? V 

- K4 3(D^Mi:T-^jb;^^;=^?5^S&4 5 P^Jt^^jc-f-^o - 40 

CT% ^ir^^ (D^ia tw?F^^ ^nfc y IT^II. P^Si: 

m=^tm^X'h^'Z^mnt^< . i^:^u.WLmm\:in^xm 

[0 0 6 0] i^±. mPcMM 4 0 5 mir 

s<omm^-^\^^xm.m\^fco mA\zmPtn.^4o t 

2 . m^^Kfl^ 4 K y- K 4 3 . I 4 5 <Om 




#^^9-3 15 8 0 1 

16 

iiioom) . ^(OW\mz.m^%i3-7fs:^-^)^tit'\z 
J; '9?^^^ix-5*mt54 6. 4 7^iE®-r5w 

[0 0 6 1 ] ii^T. ^PtmMi^:^'rMs2Q^mj$.-r^m. 

y^^xm^mn-t^. ^^^2 4 11. ;^ ^y-zu^v^^ 2 
B^XXf7i^^>i^ 3 0;!)^ibpt<^y-/i-i:7Kco#^ir^^§ 

^^§§2 4 11. gEiztiUfcJ; 5>ll/<— :^3 4 ^jE)^«t3 2 
<i:^»iS:Uri.^5;6N ^a^-f^ J: p l:i/EiRgt« 3 2 L 
^3 4cD^jKIRi^5^;^^n. ri0^j^|^;&5a^^^2 
4<?D{i;t^l^^U/jM.^Si5^^tr-S;tC3nT. ^^^2 

4\zm^^titL:^ 1^ y'-/ut7Kt^mm. 

[0 0 6 2] y ^ y -/i-^ ^->!^ 2 8 Tb^hmm^ 2 4 
mnx'h 6 y ^ y -/i-^il^ "9 iZitpy ^ y -/w^sg ? o tw 

-r^y ^y-^i-l:^^fip^fg^/.fo-ci^5o rt?5m2:j^ 
^^6 4^. um^5 0 tm^mmm^tix^^. m 
o^^hmti^th^m^izxoxmm^ti. 

2 4 \zmit^-r^ y ^ y -/i-m^m^mm-t^o 

[0 0 6 3] tK^^-^ 3 0^^hmM^2 4\Zyk%:m^i2^ 
tf#^7K^ 7 2 l;:fim 3 7K>77^6 5 ;6^I2:^t^i^Xi^•9. ^ 
^^2 4lcPj^i-^7K£DS>|r^ffipTtg^/.toTl^So C 

(oms^i^^e 5it,^ m2^>y6 4 tm\:.<mmM5 
0 tm^mzmm^t\^x^y). mm^s o^^bmti^ti 
^>m^{zxoxmm^ti. MM^2 4\zm^t^i-^7Km^ 
E^gp-r 6o Jifsy y -/^Sdss 7 o t #«&7K^ 7 2 ii-^ 
ifftuxmi^i|sfWi^K7 8^?g^L, z(Dml^nm^^^ 

^7 8(i^%^2 4tr^i^-t-5o y ^y-/i-Stl:i:7KS 
^*l±fS^2 7K>'>^6 4 tm3^>'y'e 5t\ZX<:>Xm 

m^tx^^fzisb. M^SToil^^ixTty ^y-/wi:7Ki: 
11^ 1 mmmf^m 7 S^iV X^XW-M^ 2 4 tw#^jfs& $ 

[0 0 6 4] mM^2 4\zm^^tifzEmm.z 2*1. 

fc5o iE^^3 2(l. ^-t'>'3 2 aib'J:t/=i>':/u*> 

^- t'V-S 2 a it5j:t/=i^rU:yi^3 2 b lif^|^±(7:) -> 
-^:7 h 3 2 c T*3g^^nTio<9 . ^— t'^-S 2 a <^[E]^ 
igifji-5C t). =3 :y 3 2 b ^[E]eigibi- 

5^i:;65•r-#5o SS;%^2 4t:i(l$iblr/<-^3 4;65» 
IS:^i^TV^5:^^ :^3 4;^^ib'^|i5?ao^j^;^f;^ 

J:oT^-t:'>'3 2 a (ii^iib^ix5c 
[0 0 6 5] ^ — t:'>'3 2 a ^^[El^^^^w=3>y^'•>-t^ 

3 2bt,[HlGL. r<7Dn>rU:yi^3 2 bim^^m?lil'> 

2 0 >SriiSli-6®^^^^=^i-6;^>^(7>/Ejti<^ft^.f 

9. rivy U-yf- 3 2 _b_--(l. ^^WAS§6 9 ^:;M.T 
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nm'rh^h^X'^<ox b \z.nxiw^nm.'^:^'r j>. 2 o 
(omtL\zm^'t^mmm^m^\^x\.'^^. :L<DXb\^^ 

[0 0 6 6] r<lT% ^ — t:'V3 2ali. /<— '3^3 4^^ 

^ (>r>-=i^/v7 0 0. >r ^=r;^/i.f±) ^^mx^fz^ 

fz^ ='>'>^^'^>'i^3 2 b (i. ^S^^fT/u^ — [^^-^t^lw 
[ 0 0 6 71 :i<DXb\Z-^U!E^tltzJ£m^^i'^^T^> 

^^isfm?&4 o<Dmmmm^xxf^n^2 2izmm^ti 

5o ^'.t^^. =^T^>^ Z 6\Z\'X^ :3^r^>'^ 3 6 rtcO^ 
^iE^ay^i-5JE;/ji->'f-6 8;dSS(t^nT^b^'9. ^ ^) 
Cl^TiJ^^-:?^ 3 6I^(D^^S;i5^J^-re^#Cix<^ffl^ 
/c*!)<Z)=i^^>^uyi^3 8 d^W^^nri^^o idE;^-tr:^i?- 

6 811. ^ij^sass 0 ^m^^t:i^i^^ttTi^^o ^y#^ 

3 6J^(^^^S^^JSfrL, ^ 

4^JK^T \^fzm^\zn^ ^:7^ u 3 8 t^^UTigibiS-^^ 
tH;^u. ^r'^>^ZQ\^\zm'i^^t\.hBm^^mt*-% 

^m.tf£^xbmm-r^. mnmw^:^r'j^2or-'^'^ 
m.z2f}*-h ^^^^^(ojEm'^^^Wi^ ^th^:ztf)^-X'^^ 
^j:tizm\^^bri^. 

[0 0 6 8] ^- t' V 3 2 a ^igSb'T^''^— ^ 3 4 II. 
^ y-^\^^^W^2 2X^^LX±f^l.tz7Km]) 

:^^mMt^xn^it^K\s^^r^tibf}-. mPrWi^^o 

\z\Wi$^ritz'r-^x(D7Kmmn^^ti^f:>^iX'\'tfi<. 

mm^ix'r\zn^tz7m^^t5^mmw^\'xmmmn 

1 Afj-hmm^in^^ :h3 4(l. - o^loi-y^fctiSS 7 
o tK^ >^ ^ -fr T i^f?f4 (t:) ^ ij^ 4i ct:) -b ^ El o T 




(10) 4#M^9 - 3 1 5 8 0 1 

l^5o C(7:><t^>/.ffi^*^J(sf/t'ttTMl^!t5|i: UT^J^-r^ 
^XXim^mMi^:^'r 2 0 (ommn(r:>Xb\^m^ 

i-3 4it?^^ y—^^^^-i^ 2 Sti^h?^ ^ y—/\-<Dmft^^ 
Sft5o ^<—f-3 4^?^^ y''/^^m^i-^tzib\Z;>^^ 
y-/u5>(l^SS7 1 ^'^^(tf?nTV^5o 
il$SS7 1 II. 2 8;6>p3^^§t2 4ir> 

y-/u>|r^jf^-r5 7t <5^y-/^S£Sg7 O^^P^iJ'itSUTl^ 

70 [0 06 9] -:^y<-i' 3 4 II. _LfS^.jSEt7:)fcJ^cr)^3|£f 

(omz. mmi^'^^m^j:mm(Dm^^%:^nx\^^^o :i(^m 
m\^£>m^j:^mit. wc^\.fz:^T9i^^ 3et^hm2^ 
^Wtmi e^itx^xKm-^^tx^xWi^^ri^o :l<d 
m2'^^Wit^^y 6 icii^2^5^si^sif 6 it-^i-^hti 
x^^. :L<Dm2mmm^me7\tumusof)^h<Dm 

[0 0 7 0] wCT*. :^3 4|:i|l^l?^g-t>'ih6 
0;i5^tte.^x-Ci^<9. ^3 4-CO^i^j^(7:)ii.g^Sray 

twA;^UTi^5o fij^ai^so II. roml^§^-t^^1^6 
0^^iboA;b^:^^Stc. ^1 ^K^'T'e 3ioJ:l/m2g^ 
Si^M^e 7iwiEib{t-^<^i±l;tiUT. ^3 4(c>^^ 
-r^:^^ j—^^m.tmm'^^^t^^m\^. ^3 4 

T-O^gliaS<SrE^Sc0$5S (i^8 0 Ot:^^^ 10 0 0 

t:) t:i{^oT^^5o r£0/<-^3 4ir:jott^mg£;«f;^ 

II. ^-\i'iy32 2^^mmm\^fz<o-ibmM^2A\zm 
tznb (^io%i^p^) . m^^2 4\zmt}-^ti^mmm:^ 

30 ;:^<75i^iii^6 0 0— 7 0 ot:tciiu. m^^2 4(D^. 

mty^x^^t^j:^. zzx\ ^mi.fzmimm^i^^^ 
7 B^iff\^ T ^titzp^^y-/i^t7^t(o m^mm 

(1. mM^ 2 4 \zm^^titz^<-'r 3 4 toiisia^j^e^;*^ ;^ 

IZX-^X^^t^^^. mM^2 4X^it^tlfz;^<? 

/i^t7^tf)^h^j:^mmm:^p^it. m2mpm^^m7 9\z 

[0 0 7 1 ] ^n^2 211. #t?^$tt^c>>?^y-/L'^7K 

tf)^b^j:^j^mn^^^^Wi^x7\^m]) ^y^^mm^:^ 
^^^•r^o z<D^n^2 2(Dm^^x'(j^wm2 2x 
40 nt^t>f\.^^WKj&\-t^^m<ommzif:^jt.^^i^(Dx^ 
m^wm-h. ^w^2 2izy^y-;i^t7^ 
t-^-h^j:^mmn:^^^m^^'t^m2mpm^^^7 9\z 

11^ 2 ig^Sir^ih 6 1 /ii5^tt^^T^o<9 . ^'S^2 2{Z 

^sy^LTi^^o c(7)zsy^iS^ii. H^f^o^m^'O'^ 

4^^5 0 11. ^<—f'3 4X'(Dm^iMM^m^LX\^^^^ 
iiti L /cm 1 fa®-tr 6 0 h <0{I-^ cb ^ic ^ (Dm 2 iB. 

50 m'^\^^xm^^2 4\^^<DiiKm^nmL. m27fr^y^e 
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[ 0 0 7 2] ^fc. ^iSr^ct plieSc^§i2 2l;i:fett^ 

mm 7 5 ur 2 2 (;iJE*g^^;ii5^>fb;^^ ^ 
Lr^if^^lfei:/.fo■rl^5o s 1 7 5 (mm 

^^UT^iJ^a^S O^^ecDlEitjja-^^SftT. 2 

[0 0 7 3] &^§§2 2-CefeW^iX7t7K^y 

>'f-6 2(l. ^m^2 2t'-hmti^^tl^mmS7.<0\^S. 

^m-^x.. ^(DW\'&^^^m'^<r^mmy^'>'^'S\-\^x%\\ 
5 0 \^mM,mtMt^ t x^xxfdirh, umu son 

xmmm^^mt^\^x^w^2 2\:imi^t^^^^^^ 
^ito^^^^^j^suTafe^^2 2F^^o^&g^iigp-r6 

[0 0 7 4] CO{g:®^2 6(l. ^ 3 ^isf^jf^gg 8 0 ^ 

^LTac®§i2 2t^h^i^^tif:LmPt:^:^(D-m.i\:Lmm 

(4) (6) ^d^u^c/i^ ^ 

^ t :i 5 ^ # I :i (1 lb 5t t :: ^ :b U 

2 2T^^S$ix/c^^^sf;^f;7,(i^^j:(^_^>ft:^^^^A/ 
[0 0 7 5] ;z^^lS^iI(75^^Sf^?l!l4 0 llSfz^i^^^^CT) 

t-^^mmz.^Rm\^xm%h \.x<r>m^^^-r^^. 

^(r^^bfmwn'^^^(om.PW(k^m\^^x^%.^ritt 
'^^^y^T{zi&nLxm.mi^m(Di&.T^^m<'z tt>>'i^mt 
X. {M^^in^m^fs:^^(o~'m\Lf^mm&t\^x(r>n 




(U) 1 5 8 0 1 

20 

[0 0 7 6 ] co^uu2 ^\^m^^ti^mPc:^:^n. 

^;^^T-i^t3. CO{g:igc^FP2 6l:::fct^Tll, m^:^^^^ 

<oi^m\^^^\^x-mitmm(omitt-n^^i::>tK.^^ co 
m^:^:^^(r:>-mit^mmm. co^WLU2%^(DmtL 

^x^\^mm\^x\^^^, 

[0 0 7 7] c o^g^)^^ 2 6 x±fetD J: 9 iz^mit^m 

20 (Dmmm^^n. ^mi.tix o \:im^mm^7 4 ds^ai 
\^^^ii^mf)-mm<^tL^(o'^pt\^xm^'^rbh. -p^. 

m^(Dmm:tf>^i'i.^ mim:^^m7 zimta^tixEE 
mms 2{zm^^ti. =r:/:ru-/i^3 2 bcijzor/EiRt^ 

jtlXnXf::^T<^>^ 3 6 twig "9 iX^^^o 
[0 0 7 8] ^ij^^5 Oil. -^-f ^n=3>'t:'^-i?^^|:^ 

30 'bti.tit^miE^ti.xmfS.^th. f¥u<ii. ^i^!)^^ 
^thtcmmy^^y^\^u<^xm^(o^^^fj:t'^mn-r 
^cpvsAt. CPU 5 AX'^mmw-^m^mrf-r^ 

n^cROM5 6i:, C < C P U 5 4 X^SStS^S^ 
AM 5 8^. Lfc^Si^ir ^1?-^JE;^ir 

(Di^mt^^xt^-rh ^ ^iwC p u 5 4 x<Dm.nr^^\z. 

40 [0 0 7 9] ^^m<o^m:i-^jts'th^n^ 2 2 
<Dmmz'r>\.^xmm-rh^ mzn. ^n^22(Dm^^ 

^{£it-r 6MlSg^j^Xfc5 C u - Z nm^xmiSL-^thtz 

-<u^yhf}'^%m^rifz^n%2 3^m^x\^^^^ 

^m.m2 2\zn\^xm^'^^%2mp^mm7 ^ 
11, 22 1 <omm.u<D^mxm 1 ^^Wim 7 5 

50 ^s<^Sf^^^^-r'5t^ttgx-eic®§i2 2(c{itjf^^ix^, 
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(12) 



4*^¥9- 3 1 5 8 0 1 
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22 



[0 0 8 0] rrT% nMI^T- 

file J: o T ftfife U fcf^g^^M I w r /u ^ ir'co/^^ >- i?' 
^m^LX. }f L^cU^i5c;?^l^<J:oTii:^3-7inin^O 

X 3mmx Zr^m<D:k^ ^ (C^?f^ U/c-< U :y h^rffil^ 10 

3\Z:^6\.^Xi^~{Z^m^tlX\^^^o &^^2 3f^^{w^ 

CH30H+ (1/2) 02 

— C02-1-2H2+189 



* smm^^^^s o\zmc^mQ:^\^iz.\^:^^r^x^W}-r 
//ib\ efe!^§§2 2f^ic55^-r^^i^-<U'>' ± 

[0 0 8 1] efe!S§§2 2T•^f?:^^:>i^5efe!g^;^:^w•ol^T 
y'-/u<D?i^Mm.^n^rffj:o t. ii^ti^aiLfc (4) 

t7i^mM(om\:i^ h\^mm^mx,x c u - z nMm(oh 

(6) ^Iwtt^o/teicW^Jtc^telc:. )^Tl:i (7) ^tl. 
[0 0 8 2] 



5 (kJ/moI) 



(7) 



[0 0 8 3] HI 3 {ZTsk-rx 5 iii^^^^^-r^l^^Jfsf;^ 

;^^efe!^^2 2ir^if^-r-6^. ^n^2 2Xi-x. m^tz 
mmmM^^ri.xm<^j:^^xi^ (?) ^tc^-r^i^s 

idmni^xi^^mi, (6) ^\:i7r:-rmn<D7i^m^^m^ 
ji?i'xn^j:iotixi^^o mmi>m^^tix (?) stiw^-r 

^^^J^:;&5^T/^^pi^/«c</cfo:^c^ll. (6) ^(r^-r^JS 

(7) ^lil^-t-^f^SlCtwJzo-C (6) ^iw^fai^co 
m^*^&W^2 2S^\zm&i-^»:mm^^J:t'^^S^.\^X 30 

^n^2 2\zmA'r^i^m^^(Dmmmit.. efew 

^2 2i;i^A^tu5;^^>'— /i-SOl 0;ii^^2 0%^i- 

x-M^ zt^*^x^^(oxh^o 
[0 0 8 4] m4{:i. mm^^^-r^f^mm^:^^^^ 
m2 2 \zm^ \.x:L(oxb \z,^wmt^tmn-t^ t # 

(D. eicg^2 2i;:iott6t^^*^^-ro efeW^2 2£75 
A*9 Pf^-55T(i. ±iiIiLfcJ:pt;i (6) ^\^yr-tW(m^ 

\:i^mRrmmm^±\B\-:>X^m^2 2F^^tOr^it;ii5± 
#-f6o eicM^2 2f^^Fno?^;i)Jf->^|;iiiLXUI^^ 
<-t-5i:eit!^^2 2IC«j?^^;Mfc®^#(l{^V>^^c$n. 

^co'^ii (6) xt(i^-r5?i«^s/j;/eitz)5ii^T-r5o 

^titX'iz (7) 



[0 0 8 5] ^n^2 2(Dmf^^XXfW3m:^-D\^^ 

XIfeP^Ufc;6\ ;*:M0j£oa:®^2 2twi^xl^. ^^^ii^tj 
2 2 l;i#tif^i-^^S:^ig:^^-r ^ C ,ir X# ^ ^ ^ 
5^^^^-r5o 5fe^lS2 2(;:«^if^^fb5;^>5^y-/i^^ 

;653!lDxe.ft6fcJ*:>. Sc®^ 2 2 X^C ^^iS^lSi: UX 
ttrfS (6) ^(::^ipU7tPiifSi^^S£0ft&lc (7) ^tr 
S?pLfc^l^^!Ct>^^5o *!^§I2 2im^U/cJ: 5 
i:ia$c®^j!KXfc5 C u - Z n^5ijS;i5t^@l:i^tI$;n.7tefe 

n^23^m^x:^^. ±t^^mRji?x±ctzmmi'Xz 
[0 0 8 6] m^^mmmxn. 2 2 izmt^-r^ 

M,tmm^^::^:itt*^fj:<. %tL^ ^'K^2 2(Dl}m(r> 

xii. efe^if 2 2f^^xii^Ti-^ (6) ^toBS^^fSx 
m-r^mm^. nc<^w^2 2p^uxmnirh (7) 

fz9S'U(Dmw.i)-hmm^m^-rhm^\^\t^xB.^^(D 

[0 0 8 7] ^/c, 4i:|lifS^iJoefe®Sf 2 2X(i. fife^gg 
2 2\H^\^it6^i^\W^^^(0\i'—^n. ^n^22<D^ 
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(6) ^{zijk-r^it^tznt>mn'r^tii^. ^w^2 2<d 

(5) xfC^ib Lfc->7 hSfS^i^^iSit^nr 

-m^t^mmi^ni&T-rh-^K :^mmm<D^n^ 22 x- 

mL^^±^^^^^m^iS^^^w^2 2<oA^ 
&xf^^\zrt^j:'oxmQn^xamLm^i^T^^^mj^ 

[0 0 8 8] ^tz. mn:^:^^(r>-m<mmm^^i&m 

i-^ztf)*'X'^^:it^^h. c o^S^gas 2 6 T*^^-r-< 

/UgcDl 0t^h2 0%t'rtli-£Kft^\C^^^^^t^^.t 

^m^^^^K :i<DX^:^j:Wr^\^i^^'^^2 2\zm^^ 

tltc?^i^ y-zl-mco 2 0 t^h 4 0%f)*^ (7) ^IZTjkl^tz 

ft^i-xpAmKft^x i,]^i^?m&f>m\^^fci^. ^^^2 2x 

mz^b&nn^it^tl^X (6) ^l^TTzi^tz^A^Mit^tMz 

(7) ^ir^U/c^|RlKiS;^ftnt5>*^^lw*i. (6) ^ 

<^w^mn^m\^^x (?) ^\z7jki-^mRft^^n^j:<^x\^^ 

-tn. ^^^2 2i,z^n^mmi^^\^±^^x^m^2 
tf}'--^mx'h^>o 

[0 0 9 0] ^^(D^ (4) /.fU^L (6) 5^i;ig-:5l^7t 
/-/uSl::^LT 2;^>^^ 3f^l:(7:)7K {?m%) ^rak®^ 

dctoT. (5) mz7r-r^ft<r)^m^m^^^t^'±x 
-mitmmm^^ij^mL. w^xn (6) ^tc^-r^it 




(13) ^mW-^- 3 1 5 8 0 1 

24 

iot\.^fzih. ^w^2 2\zm^-r^7K<Dw^^nh-r:Lt 

(D2 0i>^hA0%f)*- (7) x^:iw^-t-^rt:;i::ffiiMb:n.5^ 
;tJP;t57Kt75l:ll;^ 1. 2^^ib2^^ 

^/uaE^^^^f^±-r5C^;65X-#6o ^h\z^ W'M^2 
JO A^7^^>^ ^ 0^ fc5iMirtt^^Si^-t-5iEl=/cf 

[0 0 9 1] crT\ efe:g||2 2F^as^o^^55'*£^e•- 
^^^}^l];t. ^n^2 2(D^umL^^miEmm\zi^^^m. 

xm^-rhmm^^mf)^< mm'rtL\t. ^^^2 2 x(o 

20 2 ^mzm 4 ^aSir 3 1 ^mn. Z(om4 tg^ir :^ 

mf^ t t-ix*^. m^^mm-^ < ^ji^x^n^ 2 2 f^gp 
mmm^e e^mmi^xmi^-r^mmm^mbu ^'M: 

[0 0 9 2] ±mVfcX0{Z^Wm2 2\Z^i'f^mL^^ 

^ikwzit^cxmmi-^mmm^mm-r^^^izn. & 
m^2 2\^^(DmM^'^-^^^^\^^nu^mzxi,±^ 
30 \^m€^:it\zx<:^x^cn^^^^^&5±i-^zt:^- 
-^mtfji^o ^w^2 2(Dp^um.^t)'-±^-t^ztizi^ 

[0 0 9 3] ^-r. ^^^^o^^b^wO^.^Tl^£P^i-5o 
§12 2fwim3£liLfcJ: e>t;iCu-ZnMlg|;i^^«S^;h.r 

l^5o Cu-Z nM^Jiii^. ^ii,^:K^t??^®tw^^3|i 
^^;5f5»ffi-r6?f^4^^L-Ci^^5;i^ v-v^ y >'^^ie::"r 
ti®^/!>^®^> LXl^^otz ib^m^ 2 2 <Di^mt)*^iS:T L 
X 9o 

[0 0 9 4] ^tz. ij^—:>(n^W^'^Xh^m±f^^(D 

^^tn. m'^(r)muTx^nRftt}mrri-^mz^ ^ 
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[0 0 9 5] ^'K^2 2<D^Um^(0^mt 

^^%m^^ 0lrA;^LX®£^#^i^a^^'W-r5ft^'9 

(i. mi«SiiSI§6 6/65ii:g^3Sc®^2 2f^^c7)i^^ 

®^LT. eic!Sii2 2iw^#^-f-6jE;^^^a^i^g5-r5 

IwJzoT. ac@l§2 2c^P^gi5^lr«l:i2 5 0;5»^ib 3 0 Ot: 

^ ^ JJ]] ;t 5 C ^ pllg ^ S o 
[0 0 9 6] ^fc. :2^^i£^!lT'(im 1 ^^#ti^^SS 75^ 

2 2 2 3 OiEftrX-Tt ^ y - 

m 1 6 6 ^m^tzm i 75^ 

[0 0 9 7] fc5VN|l. mi«S^MSg6 6^{fix.^cm 

t^^i^ r£?D^oe^Kaj2 3--t;5«APii. j^mn^ 

(7) ^i;::^n:-t-^^^itt;iJ:5ta^ii#ot:'- 
^^^ei:®§§2 2(Da:iP:^f^i;:^ltji-^ - 

t^. ^w^2 2\^w^^'t^mmn^^(7:>m^^^^^^ 

[0 0 9 8] :^nmm<o^n^ 2 2 tmi. ^nm^.t u 
xcu-znmm^m\^^ti^K, z(Dmmn (4) ^/^i^ 

L (6) 5t(i^-r7KSS^^eicWi7D^ft<!: (7) xt(C:a^U^c 




(14) 4^M¥9- 3 1 5 8 0 1 

26 

tb. ^w^2 3nm~<D^m^iMPLi>tz\'fx±vS^\^tz^ 
^^M^^mt^j:^. &iin^2 3<Dmf&^mm:^-ri>z 
tt'-x^tz. zzx\ ^mU2 siim^^mt^n. ±I5 

\^^XiyX\^\ 

[0 0 9 9] ^ fc. :^m:Mm(D^W^ 2 2 T*il. C u - 

z nmmxm^i^tz^i^ h^mMi^x^n^2 

f$.{.tz^K &^^2 3^/^^;^7^(;lJ:o-CJ^^i-5^^ 

[0100] ±t^^mmx'i-x. J 
i^:^'^^m.^2 2\zm^'t^m\^. =^^'t-<x(omm^ 

M7LXii^<mi&h\^fzt^. ^mM2 2\zi^\^^XBUZ^o^'& 

z(ox.bfm^^^2nmm>i\^x^^m-fh^ 1^511. 
B2iiis^yo^^si-mm->^7^i^twiott5afeKff 2 2 
mis.^Tf^'^mmmx^^^ s^sif 2 2 a ^<i;t^^isf® 

7^ ^-Cli. Sc®^2 2 a ^^<t^^^^(ii^l 
20 ^Uf::^l^lS^?*J<^^lSfm?l!l'>;^7^A2 0 t^iir^i^c 

^f$LVNift0^^^»&u. ^l^^s^?iJ<bf^i-^o^^^^f+L 

Ti^TtoM2^S£Fdl:i^i-5@£aiE^fT^cC5« /^ib\ ^2 

2 0 ^ f^^t^75itj5K^ ^-r e >^ 7^ A X. lb 

[0101] r coHJSMT'fi. M 1 2 2 

^.e5IE^i|5f;Sf>^^«jf^-rem2^j|sf#t^^S§7 9fi. 

30 S§ 2 2 a ^ (OgM^(75^Btr-C^ 1 7 5 i: 

T-&©§f 2 2 a xcm^^i^^. ^mM,m<r:>^m.^2 2 a 

T'li. ^(7:)S^;^fp]<7D'f'i5t'<]: tiAO P J: o&mtw 

^^W«&5)-tlSS& 8 2 UTib^ . eSc^^ 2 2 a iZ^ 

'i^^^Z2\^%\'QmM^^^7 ^t^h^^X^X^^. ^ 

[0102] e{[®^2 2 a li. acs^2 2 i:[wii:<afe^ 

II. ^(it9»:M^2 2 i:fpli:<B3^l5f^^^^8 0^:;h 

[0 10 3] l^ec:. afe®§§2 2 at7PA<9 P^^^bll^^ 
^lrrS^LfcJ[^^JH^;^;^^^AL. 2 2 a CO 

efe!^§l2 2 a lw:fott6r^S5)^^^:^-ro 
T\ :tlD;t/-:i®e^<75S(l^ efe®§g2 2 a <7)A0 PioJ:r/^ 
(^<^'(wiot^T^i^^;i^^*a-roi: L/c« e(c®§§ 2 2 a (O 
50 At* Pi^-ifiT-fi, mi SJS0*J<irfH]miZ (7) ^ll^f^ 
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-r6. (6) x^lcio^-rp^fK^SiCt^ie 

2 2 al^^fIicOiaSll±^^i(^tt5o 
[0 10 4] 5fe'gtl2 2 a I^^Ot^;6^e->>|:iit-r5 

(7) •^(ommj^^vm-^'T^i^. ^(om'tM\^m.m 

hnrnx-^ (7) xt;::^*r^f^^jSlwJ:oT^Cfcf^.l:^ 
?)j^L-c (6) ^i:i^-rpAi8i^S;;?>>iifLfTU. afe'K^2 2 

(7) Sti;i:^-r^^^f£:>6^ii^TUTefeK^2 2 
^fc^nZ-c^ll. &®Sf 2 2 a F^XMl (6) ^\:L7^^Wl 

[0 10 5] %2mMm(0^m.^'2. 2 alCjltVl^. &® 

^ 2 2 a xzmm^m^'thWi-:^ 2 ©ic^^ttxEEiRg^^^^ 

1:111^ DX-fcoTt^. efeS§§2 2 al^gPt^i^i^^^Of 

2 2a \c^\i^\^—i^^<r:>m^^f\i^^hti^'^m^^^ 
^<-r5^<i:/5^X#5cJ:7l:i>:fo/-c;^ci?:). 5feK^2 2a 

[0 10 6] ±aiLfcefe^^2 2 alw:fo^^T. ^^^"^ 

2 2 aOtiiPf^ifiT-|^f^^O^^^;i^3ft5>lwT^>5/ci6iC 
(5) ^3^mti?^S§8 0 

[0 10 7] ^fc. m2'mmm<r:>^nm2 2 a r-ii. ^ 

^cot'->^^2{H](c5>(t/c:: ttiJ:oTefe®§i2 2 a 

^xm^Mft^m^mm.i,ju:f}*^^tzo ^Am^it^n. mmi^ 

^t)m^iML&^y.±iz±t)Un:£^^izfB^it^ti.^ij<DX' 




(15) ^mW-S- 3 1 5 8 0 1 

^m]^Ji?\zx<:>x^c^mm<DmRt}'^mcx 

^mm'^Jj:i)-otzZt \zXoX^%^2 2 a iriott^^ 
§12 2 a ^^t>(w/>^{t:-r5r i:y&^^|gi:i/.fo;^co 

[0108] ±5iti X^fzm 2 ^JSFllXil. &^S§ 2 2 a 
m^'r-<^m%(D&^2'^ji^\^X^\\^\Z^^^2 2 a 

eScg^2 2 a f^^T-Oi^5>*^lrI^ii5i-6t^^^$ff 
^Li\ CICDJ; mi ^^#^i?;&SS7 5:foJ:U^ 

^^#^jr^5J^fess 8 2 V >r . $y^9s 5o\zx-o xmm 

m^A OO^mS^^^^bU-C. 2JC@^2 2 a (wiott^a^S 

^f£:t?5*iL;^l:;&^^Y[:-r6i:#lw^. &S^2 2art^o 

20 s^. ^n^2 2 &\zmft^'r^mmm:^:^^<o:^<^ 
/^^mK^^-ofzmizmmi-^^ztizxox. &g^2 2 

aF^gP(D^^:m^iS^t:i^J^^i-5^^t>|:i. efeW^^S 
?5SP^l:ii^®-r5o ^ix(:iJ:oX. a:g|§2 2 a xc^eSc 

mRit^(^ii!ifmm^m^mm.4 o(Dm^^m\zMft^i.xm 
^t)^{cmB-r^zt^--^mtt£:^. o\zm^ 

[0 10 9] JiizELfcJ; 51:1. mi^^m^t^^l 5^oJ: 
rj^^m^^^ms 2l;i^ttfcI^f5#lrj:oxefe@Sf 2 

30 2 a liiWif^-r^gg^s^^j^-r^^^dii. ^!tsfmM'> 
>^7'i^2 0 ao^^^;l-t:^i^^^^t. w^T^-fe^ih^^i^^tD 
^aaif -^^^^y^^ 5 0 {zxti ux. c oft^^irsiw^M 
^5 0/&s±f2^g5#^^y^aii-r^)^tj*^-rtt*f. mmx< 

2 a \Z^m^2 2P*^!|fi5^:OM^^^tiii-5M^ir>i^^^ 
izn. 2@5fffo5slgr5#cOf^;^ib5^Mli^-f;fL;^/>>H':^*^ 
^.LXt^S^Ttf5r ^;^»^X-#5o efeKlf2 2a 

[0 110] ^tz. msmmi^^^^B o{z. ^^^Jtiz 
x^x±}&Lfzm^n:^:^^<D~mtmm&m^^m-t^ 
co±>^-t^^n^zt ti.xi,x\^\ z(DXb^mf^ 

tTi^^xt. -mitiHmw^^f)m'&(Dmi^y^±\zfjiotzk^ 
izn^^iM^^^^s 2f)^h<^^^(Dmit^m^mh-rz 

tizx<:>x. &m^2 2 a (r>aioHi5:^mj^^Tifxm 

n:^^^(^-'mit^mm&^i&mx^ ^hiz. 
50 ^2 2 a {zm^'ri>mmPt^:^o:)m&^^m'thm^^ 
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[0111] ±fam 2 |liS«^!loefe®§l 22a TNI. 
^^tfBEi*^^^^2^B^7i-'b#tif^^|g?^j^*g*^ Ufci;5^ 
'^^(DmmW^ 3 ®BFfl^Jl±Ktt LT t> J: I \ 

II. m 5 Lfcest^§§ 2 2 a J: 

8 3 $r^r uxacg^ 2 3b 2 3 

bll. ^iZ^Ufc^^te^J^fpl^C:. Cu-Z nMia^iwJio 

[0 112] JE^^^^»;^7^;^^ib5>tt-C 

mmm^^8 0(cSl^5tbtP#35^-^^^Og§g|>^:fc< 

qW-55T*liefe@^2 2 bOf^^FIStg^<^3t^lwT*f 
^^Wlgt^^^^^fci^). (5) ^{c^Ufc'>:7 hSJC^^iSit 

[0 113] rrT% mm:Ks s^-i^-^m^^-r^'K 
mmx^h^m^i^ii-x. m^mm^^^s2t^bmfts^rL 

1 1 i.x'hx\^\ 

[0 114] ^tz. mm-KSSi-X. m:^J:^:Kmmx*{:Xf£ 

< 5 0 ic J: o xmW) ^tv^mm^ t-r^^^h . 
efe®§§2 2 hmm<Dm^mz.ni^.\^x^^<om^^m^ 
mt^<umirhztt*^'^mtfi^. &s§§2 2 bF^aicD 

l::^^£0^jf^li:>lr^;t^C i:(^J:oT. &g§§ 2 2 b 
X#^o ei^m§§2 2 bt7:)F^lHSiE^/c(tr-/^< . m^c^ir 
tt 624:® 4^ o-^jbi^^i^^'*^-^ 2 i^iuf i^^if^ffS 7 




(16) #^¥9- 3 1 5 8 0 1 

fj:*). zti\zx^x^m^2 2hx<D^m^0)^^m<m 

[0 115] fc6^^ll. 6^85:^8 :>^^/>^m^ 

tt^^±\zx^xmf^-t^m^i^Bmxhi>o z(DXo 
^j^mm^^^x^i-fi-^. mm7\s z^^ntimt<Dmyum 
m(oummtiz^-:>x^mB'^B s(Dmitc:iKm^mit'r 
^fzi^. m^'r^^^R^mwLx^m^2 2h{z:^i-f 

10 ^x. mm'^U^\t^tA:immz.ir^:itt-x^^t 

[0 116] m2mMmx'n^w^^^\zm'r^'^^<Dm 

^^Ti^m^mMmtx^x. ^n%p^\zmm^^^m\^ 
xK^^:^m.m^m^'r^mf&^^m•r^o msn. 
fc- v^<^^8A^m^fz.^'^^2 2o(omi&^m^'t 
mmx^^. &^^^2 2cxii. mim:mm<D^w^ 
2 2 tw\mzt<nx^ uummz^\^^xm2mPr^ft^^ 

2 cf^d-^iT^&^i^^o 2 2 c(c(i. wtmx^ti'mm 
mt^mzc\i-znmm\zx-Dxmf$.^irttL^i-^y v 

oX^Ctim&f)^Z<7^^-hy<^-:f^'i]'\^X^'^^2 2 

[0 1 1 7] 119 11. a:©^2 2 cxa:g^/j:^fT/cfo 

30 K^^^mrt\^f^t*^hm^:^^\z\^t--^x^m'r^t-^ a 
tD>ti^tresc^§i2 2 op^u<omL^\t.±.^^mk-fX'^f)-x 

t'-^fwifr-S^iK b- h/NV:/<Sr{l;tfcefeW^2 2 c 

^2 2 c<D^ik^\zm:^htlho "t^DtzOb. ^^^2 2 c 

m^^nti:t?t£l^Wr^\Z^-<Xi&<^J:^o V^^X. 
^2 2 cf^^£Oi§,^;5^— 
40 €^Zt:^'^^£<. ^m\^tzmm<D^^itfJ:t'(Dyf^^^*^± 

[0 118] t- h/^^T'lwJioTfS^Slifi^rM^ 

;0^e>i£?M^--^e;te>ix6fc46. 2 2 c 

^ B^<^?M^;6^{g:T'r55J' t'-^ 0^^^c7)r^^:^{^6^J|- 
±#i--5o ti^oX. (6) ^{c^L/cacSSi^i^^n^.f 5 

SiC^^ffi«£7i^iiz:;^-r6fcii6. &®§§2 2 c l::^o^^x 

^}^^mi-^. msiMm<o^n^2 2 cxn. ^^<d 

50 {M^^^%m'rhtj:t'>:^'rJ^<Dmm{t^^b Zt^j: 
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3} 

[ 0 1 1 9 ] $ lb iw. m 3 mmm<D^n^ 22c 
*i:fcS^.s^a®§§2 2 c^^\z^m-r^zt\^x^x 

[0120] ^nmm.i^:^'rM.<o^^W}^<oX 0 efe® 

^<<Dm.m^m^\^x^mm.^^<om^^m^x 0 

\i'-^^(Dm.mi)*-^<^£^T€xwtv^\^fz.f^m:9^it 
m(n^^^fi-±\LXL.^b. ^3^j£^yoefeM^2 2 c 

m^m-n^^^x^mmt^<r>m^^m'^\^xh. ^w^2 
2 c p^m)*^mmm^m^\^^j: y> -rt*^ ^ t t-f^\^^f^^. 

5^^y-/l-S(^ 1 0-2 0%O^^>SrWjf^LT. 
y-/ul:(^2 0 — 4 0%^ffil/^T (7) ^tw^Lfc^^ 
^;S^fT^.e^:>^5;6^ afe^^ 2 2 c X'i:i, T^^^^y-zuS 
C012. 5-3 0%(??^^^Wif^-r^w^lwJ;oT. ± 
fE^f^^i^^^fT^cC 5 ;^ ^ y -/^S(Dit^^ 2 5 - 6 0 % 

[0121] 2 2 c £D J: ^ {C. t - 

^X^Uxmm&^'^Tflbm^X^S'^. ±f5U/-:iJ: 

Rft^Xh^ (6) 5Ciw^-r^rt;;^j^^>fb^ix5:ti^. efe 
[0 12 2] ^ibl::. m3^JSFil(7:)J: 

^2 2 c l:i:foi^r-B#«?fc'5iMig|i55'&^)i'-Ci>ia^;6^± 

#LigrT^4 0 ot:i^A±ir#iaufc*§'8'(;iii. 




(17) i^mW-S-S 1 5 8 0 1 

32 

8 4lCj:oTfRi^5>tfc$ii:X&:ei§2 2 c^^(Om,m^ 
^^i^it-r^fzisb. !^ft>IKJ^:^'-±t*^^-t€^Zt\zXoX 

[0 12 3] ::rT% ±7^LtiXb{z^mm^^»m^ 

^f)m^l^^T\zT^*^ht^:\^^t (5) ^{z^^l^tLi^V 
M§^2 2cT*li. t- h-'<^:7'8 4^aiC®§|2 2 c (7:>ai 

i)mn'r^ztx^m^2 2 c£oaip{tifi(7)ia^^{£T 
^-fr-sr (5) ^izTj^i^fzi^y hRJt^^i&m 

i^xmrn:^:^ ^ (D~-mitmmmm:^mm-^m t^j:ox\.^ 

20 5o 

[0 12 4] mi oiw. m3m-mm<D^w^2 2 

JF^MT-fe^e^C^S§2 2 d ^^-r. 5fe^§&2 2 c (iF^lFUl;! 
b- hx^^:/^{i;tfc;6K Cl^^oeSc!^^ 2 2 d li^^^* 

mcDm^mms e (D^f^uizm^cD^n"^ s s^-^mnbthx 

$^xfc-<U:y h;^^S3f5a^t^T^^5o 26:®!^ 8 5 mi 

^^ttifs&ss 7 5 m 2 ^^sf^tif^K 7 9^ :^*-^m {^xmm 

x<:>x±ctzmmi^. ^m^2 2 d^mf^-th^^^x^ 

[0 12 5] };x±mm\.fzXb\z^ ^^^2 2 dh^n 
^2 2 c i:[^^t:i. mmj^f^^x^ctimmt*-mm(7yx *) 

Tif 5 w t izx-oxmm'^^^t^j: t'<D^^'^^m±'r^ z 

fcs^iz. ^<<Dmm^m^x^m^^b^WK^^<o 
fij^^0< \^x^i&-r^mPt:^:^^^m'^'tW!^\zm^\ 
tf£^^ ^hizEkm^2 2 dn. ^w^c t\^miz^ ^ 
ctimm^\^mz^m^^^zt\zx-:>x. pA^.^it^m 
^mm^ij!L±-r^t\^^b^^^^'t^tmz. ^m^it^ 
m(Di^:^*^±f)*^ "9 -r^vc t) T7i^ "9 -r^Vc "9 -r 6 i: die 
m Lx^m^m^f^mf)'^±c^<D^p5±'r^ t\^^b 

[0 I 2 6] t^tz^m 10 ii^-r ct p cieicMSf 2 2 d 
50 (1. ^3^!tuf^jf^3S8 odiii^^ttlPfi-ifiiwii^f^^s 
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Tzis^izmLm^mTi.. (5) x^lc^Ufc->:7 

m ^ tixmn:^:^ ^ (D-m^tmmms^T^f^ ztf>'-x 

[0 12 7] err-. &cn^2 2 c. efeSf|2 2 dtii 

{zmsm^mit^^s o\zmc^mpH^^\zn^m\^tzm 
m^Bx.^j:\'^ztt \^x~mit^mmm<Di^M,^^<>x 
^^i.rzx^\zmn:^^nm3^m^^^mso 
^ijri.xcoi&nu2 eizm^^th. ^ib\z~'mit^m(D 

\z-mt^mms^T^f^z t f^-^-^mxhtvi-^. 
22cioj:t/22 d\z^\^^xn^^Mftx±\:.rzmm^ 
mpi^^^iz-^X'B^^mf&tx^x. (5) ^iw^ufo 
:7 h^ft^^mzniS:mi.^j:\^mji^t\^xhmi^fj:\^\ 

10 12 8] gEizgUfcJl^lC. ^l^:^^lIoefe:gt|2 2 

xi'xmm'r^mmm^m®i-^:zt\zx^x. m2mm 
m<D^m^2 2a^xrj^2 2 h xi^m^Mf&izmi-^^ 
^^^pmft^-r^:it\zx<>x. m3mmm(D^m^2 

2 c^XXJ^2 2 dXi^mMm^ff^J^V ^tlZXoX. ^ 

vim't^m4mmm(r>^w^2 2 exn. wmi±\zmti 
tzmm^m i^x^mi^Jt^i^m-r^ :it\zx<^ xMm<D 

[0 12 9] 5fe@^2 2 en. m^mzmtitzy^y i> ^ 

B 7 ^^l.tzC u - Z nmmzX<:>Xm^\^tz-<U 

h^^mi.fzm2mmms 8 t^iji±x\^^^. mim 
^Wi^5&7 5tm2mnmf^^7 9 t^-^m\^xmmt>*^ 
m^hnfzj^^n:^:^^. ^-r. mi^mms iiz^n 
^^m^ft^izm^ti^. mimtms7iz^m^tirzt^ 

h'i^it^mz-rzt:^*-^j:<. cu-zn^mzit^xm 
mmzmtix^^. /-jutmimt^^^'f-^mm 

n:^:^<Dm^%:^nx. (7) ^\Z7jk-r;< <^ y -/i-cDm 
it^WRJttmz (4) ^\Z^^\^fz?i 1^ / -/i^<D^R 

^t^^i^m-r^. fj:^. mimmmB7{z^m\^rzy<yi^ 
^M.^uyhn. mt^s^izmm^<'7iy^j^^^mi-^ 
zt\zx^xrfmi.tz. i,tx^. y<'^i^c^j^mm%:i^ 
(D:^mizx<>xi'fm-r^z 1 1 i.xh^^^^^j:\'\ 

[0 13 0] ±t^y<yi>^M^MP^nCu-ZnmmiZ)t 

^x (7) ^iz^^-t^mRJt^^iS:m-r^i'fmt)-m^rz 

isb. (7) ^<DRltr-m^iZff^J:'t>nX^<<Dm&f)'-^ 
^"T^o ZCDt^^^mz (4) ^^zijk'r^^mRJt^hn^J: 

iDti^^K (4) ^(D^jt^xm-r^m^^x^ h (7) ^ 

iZ7f:-t^itX'±C^mm(D^i'^0^l^tzl^. efeW§§2 2e 
±#•^-5^ tt^J:oTB5^.j^/tT*5'5 (4) Stlw^r^ 




(18) 1#^¥9- 3 1 5 8 0 1 

34 

it^it^hlz^^it^tii>Zt\zfj:ri^ ^^^2 2eX 
[0131] mittj^SS 7-e (4) ^^Xlf (7) ^ 

J: o r > y -/U(7:)5>^;5^ii/^fci^^)|sf;tf 

§l#iK#m2MjS^ii8 SIC^LT. (5) 

xxf (e) ^iZTjx't^ft^izm^ri^o (6) ^op&mM 

fST'li. SlMSIiiS 7T*iiftLfc (7) ^tD^fSi^lJ; 

{zx<:>x^ctzmmmm^ti^rzib. m2Mtmss 

10 -eil&®§§2 2 e (omQm5:\z^-^< \z<>tvxt^:^m 

T-r^o m2mmmB 8{z^6\.^x\^^(Dmj^:d'^m:^<^i^ 

mx^i,i&Ti-^t. ^m^Jt^x^^ (5) ^<oi^z7 h 

^ft^^mm^th^xvizfjiox. ^n^it^\zxox±f7^ 

[0132] m4 mm.m<D&w^ 22 e izxtn-i. m 1 
mtm B 7 i-xMmmzmtifzy<'7 i^^Msmm^^n \^tz 
iBp^xmiisL^ti^fzi^. miMmmB 7\z^i^x (7) 
^<D^mt^ft^izxox^miziKmf>*-±^\^xi,. mmz 
^ h ^ti^ z,t\zx^ xm^f)-9^it-rh^<D^^'^-t}*-^ 
20 M^zhm^\i\ ^oT. m\mmMB7\z-^\^x^< 

Og^^^^i^ur (7) ^<D^mBA^^m':^fft^^^ 

-5 ^ i^^mxzfi^. ^mmc^t-^^\\L v.xm^^t-^ 

</j:tt*f. nmzUz,^^RmsL^^x^^ (4) ^co^jj; 
%^m^f\.^Zh\zft^tz}h^W^2 2 e\z^\'i^mtL 
'^l^.mz^d^^W^^t-^hXz^^^^. ^^.^^f^^ 

±-r5ci:tcj:or. f\-^fmmx^^mz^'^m:c.ik 

[0 13 3] :ZZX\ m2mmMBBn^ ±f^y<yi>^ 

j^Mmx ^ i^mmmz'^^cu - z n Mi^^iixri^^ 
t*-. m2mmMB Bxn^t\^x^AmK^^tmz.^tz 

is^. ZZXn^'^^2 2 e(DmQm5:\z55:r5<\Z-DtlX 

^i)mr-r^. ti§oT. m2mmmB BXiiw^r-± 

^/c. Cu-Zn^^i^(l (5) h^lC^lS 

40 mi-^m^^^-r^tzi^. mM^mr-r^>^w^2 2 e 
<DttiQir^xn-mtmm<Dmi\:^m^. ^^-r^mm 

lO 1 3 4] m4mmm^^m^2 2 e{Z:}o\^^Xn. 

yi^^j^mmjzx^xmiMmmB7^mfi^i.tz:^K m 
\mmmB7^mf^-r^Mm'x. mm<Dm^.i±^^Lx 
(7) ^{z^^-r^ ^ y -/i^<Dm<t^Jt^^iS:m'^m^j:mm 
xhrntx\^\ y<yi>^^mm^mz^ m^i^. s^. 

SO (r>itmt(0^^m^i:Wi\^^^:zht-X^ 5o 
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35 

[0 13 5] KaiUfcj:p[w. mi^j:^^\^m4Mmm(D 

'r€x^WMm(D'>>^ V >^^j:t'(D^m'^t>m^xi. 
^o<D^m±i-^tiM^. !^mj:mm^^nm-m^x 

i^st}'^±^ Li-^'tz t # izi-tm^^^mm^mh lx^ 
mtifcm<mm^m\^ ^ 5 c ^ o xm^^^r-±^ l 

XhMm^<t^mzb^J:\^^mffit'r^^J:t'\^X\^^^, r 

^[^X'\^mzmn'r^&nRit^tmit]^ft^\z:^\'^x. 

(4) ^t^ib (6) ^\Z7jk\^ti?i ^ y -/u<D^n^jt^\z 

it-<T. (7) ^{z^\^tz^^ y'-/\-(Dm<tRJi?(o:^^*^ 

^^m^it^p5<\zn. ^mKj&xh^mi\L^^^(DK^^. 
mm^^'KKft:^<r>si^&mm\z)t-^x^ii^mzi!^?L^z.t 

[0 1 3 6] iKii 21c. msumm<D^'^^2 2 i<Dm 
Mm\zm^ t^nfcafe^as s 9 xn. ^wmm\t,m 3 mm 

X 3mmX 6mm(D:^# h {^T. 

±f&^titimm^^<Dmmmzwtnhriti^mu9 ox 

S5:^^lS^iil^J3mmX 3mmX 3mmC7?:;^# ^ct:)^ 

f^^. ^ji^LtiMmm{z^\^^x^'Mmm^^M 
p^^i-y hit. :^mmm\z^n^^hn^i-y hii^^-t- 

5. efeeS§22fXNi. ^2*?^:^#tif&SS7 9^-^^if^$ 

m^n.t^>^ibm:^^tixmB^ti. r^o^^^^^-r 
[0 13 7] zzx\ ^mmmzx<>xmf^^titz-<i^ 




(19) !^m^9~3 1 5 8 0 1 

36 

\^^xtkmi-i>o mi 311. ejcwi§2 2 f tmm(omik<D 

ix^*n\zM\^xmmn:^:^(D^'f/i-:^^ 

0. 2niol/min, tKO. 4mol/min, ) ^ 

^Au. :ff:^<DmrL:^mzr>\,^xmm^m(omt^m-< 
x'^%^2:^mf)^hmx\^tLo ittmnmm^:^:^^^ 

mmm:^^izM\^x^n^i. 7 5 \ Xmi n<Dmmx 
m^i^tio mi 3\z7r-txo\z^ ^i£\^timmmxm\^^ 
x^fzd-n^i-y h^^^mmt i.x^wm\z^m\^fz 
^iwii. ^m^2 2 f OA "5 Qi^iSixMmm.mn—R 

Lfc^iwii. mm^comt\z^\^^xz(oxoti:t:- 

[0 1 3 8j ^^{z^mx^ti^^zmtL^m^tz^ (Dmm 
mmmm:^*^±^ < t^^A-n^\^^y v^%m\^fz^wmz 
^5t>T. ^<D?^^uWi&xmm<Dm^m.itf)*^^'-^^n 
^ir^<o\t. ^v^\^fzx^\zmi\iKJt^<Dm&mm-^^ 
K\^>^<D^^i:^m^^±M^tiMz^mM.m*^ii^\.fz,m^ 
xh^t^^hn^o x^tLp-ox. w\\L<mt.^m^fz 

w^x\t. m^<Dm^m\:L\z^\^^xz<DXb^i:^'-^if- 

mhz.tfi-t^<. mitK\&\zx^^mt^m.KJt^\zx^ 

^:Lti)*-x^h^ ^j.±.(7^mwzXK> . ^m.mm\zxoxm 
•h. miL^m^fz^xmmm^7.t^^u^hmm<Dm 

40 itR\t>^<onnm^j:mmtm< t^h(o\t^j.T^x o^^m^ 

X-h^t^^hti^^ 

[0 13 9] ;^ ^ y-/^f)*^mit^th^\z\t. 

t^mtf)*^mm^x\^mir^'Z^mt'^h^f)*K mm(Dmm 

< t :itih^%f>-^mz^'lrhm^f)- 

m'p-t^tzMzmitR^^(r>mm-^T't^. ci^l;lWL 
refe^sfCii. y ^ y-/\-tmi^ti)-mm-hz,t\zm 
^x. mmz^.:^:^^;v^^^if,mt\^x^^. 

50 <Dmmtio±^)^T\.^^\*\ zzx\ m=^^-f^^(nm^ 
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37 

fz.i^\zm=^^/\^^(DBim^m*-^WK^^^Wi&\^X\^^^ 

K\t^<oKJt^mm\^^\^^xm,m<oummmtm<}^ir^^t 

nn^^^mm^m< \^x^m]^i^^t^RmK\^^tt-m^^ 

[0 14 0] fcsiMi. m^<Dmm:mmfi*^4-^<^j:^:i 
t\^x<>x^WK&:iif^'t^mtKtc^<Dmn^^mm*^ 
m:<^^^{^<on^t\^x. i;kT<DXb^^^mh^^. -r 

^ < ^j:-:>x'hnm-^m^j:mm^m(omm^*'^^ ^^t>h 
[0 14 1] ^±tsfcp^U7t^;^^is^^r. msmmm 
^n^9 o^rmmi^ytmi^xi^^^ -tts:t>ib. 

^v^^xm^uMfr^±.t-K^^€^(o^n^x^y)^ j. 

iij:oT. Tm.mx(o^WR^^:><om'&^m.^\^x\^^h. 
fj:^^ :^mmm(o^w^2 2 f x-fi. ^n-<i^y 

# $ ^ (Di:t{t. mi : 2 t LfCo El 1 4 Iw. ^5 M^M 
<D^n^2 2 { ^m\^^X&ii'M:Rl^^^n^j:^tztt(D:ff^ 

smmm<o&L^^2 2 f ^£rffi^^xafeSSlC^^fT?:^o/c^& 

^m^i-y h(D^^^mLxmf&Lfz^m^^ 
m\.^hm^i^^^x. ^m^^A^DHi5:X'(Dm,m±^ 

^m^^^-^t^.n^ . ^/c. t±iP^irf^;^^oX<Di^smcD 

[0 14 2] Jl:;,±OJ: 9i::t?l^^nfcm5^Jgi^rjtoeicW 
§§2 2 f X(i. efe^^2 2 f l^^m-r^mj^^i^y h(D 

X, ^m^2 2 { ^t^x*mti^m^tz^j<Dmmmmm^ 




(20) 4^&B¥9- 3 1 5 8 0 1 

38 

mt^"^. ±.mmxmn-i-i>^mRii:^x^^mitRjt^<D 
Rft^m&^^^mRji^xh^^miRjt^iztt^x^Mmzm 

;tX^^'5o Ltz:^*-oX. ^A^Silt^X^ 

S&^t^JCX^ i: J: oX^^jSl^fiS7!>5±^ l^T^X 

t7?ii]^^ife;:»^^i:xu^5 ^ibl::. fifeSS^ 

2 2 f tOT?5^{RijX(i/J^3|a-<i^^;/ h <lr?£ffi-r5^t^i:1-5 
ri:t;iJ:oX. efe^^2 2 f (^T^MflXitfr-^^ef®^ 

3SS;6^^ie:>^i;H£TUXb^5cD^Kl^X^^5o ^^c. 

oX. M^t:SJC;&^iiffi-^fi*K;55J: '9T«{Ili:i^X-i^;&5 
t). C^xtwJ:oXPm^PSXfc5&S^S;;e>^^5>lw^^ 

20 Ufc;i>5oX. efe!g^2 2 f ^;lioV^X55c®§§om{4^ 

[0143] :^mmm(D^n^2 2 f 11. ±fEu/c j: 5 

lw5fe^§§2 2 f i;i3^^i-^Mg|-<u^/ h<Dn^<D^^ $ 

;65±#ui-#*xu^ 5(75^W];txi.^5o i^tzr^^x. m 

-ottj^t&JllcJ;oX3:^§l2 2 f ^«^-r6^t;6^X 
#5o ^/c. ac^^2 2 f <r)A'? P^l;iio^i/^XM^1s)-;if 

;i^X#^o 

[0 1 4 4 1 ±fELfcS5^JS^ycoe5tS^2 2 f li. M 
j^t^M(wJ:oX2a®(7):;^#$£^-<U:y h^Ji^^U. ^ 

w^2 2 f f^iw5S«-r6-<Ui/ h^^^ efes§§2 

40 x\ mtiM<oummm^^n^(o±m,iM t rmm t x^fj: 
h^^zti)*-x%^fj:hit. esc®^2 2 f(omj^i-x±m 

tnm^j:^i^(Dtl.Xi,X\^\ m:Li-£. ^W^22f<D 
^y^::^:^J^\Zj:<^Xnm'r^Zttl.XhXl\ Z(Dm 

-tizn. ±m^tTm^tx^^=^:^-u^mf^'r^^'t/i^ 
[0145] ^ ibd. m 5Mmm(D^n^2 2 f xii. 
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39 

iv^f^hit. i^^^i-y h^^mLtcm^(Di^^^t^h 
^n^^ X'<Dmmm^m(omt:^^^ 3 ^my^±t 5 j: p 
[0 14 6] i^j.^m.mi.tzmsm^mx'i'X. 

iiy ^ T*iii§-r ^i^^^sf;tf ;^ (D^jI^^^ 5 r ^ J: o r 

[0 1 4 7] 1^1 5ii. memmm(D^'m^2 2 s<Dm 
^^mt>'tm,mmx^^^ mem:mm(D^n^2 2 
m^^^m^9 1 {za^wm^x^^cu-znmmx 
m^\^tz^i^y h^'-^m^rix\^^^. z(o^m^2 2s 
m2m.nmt^^7 9^^i.xm^n:^:^r>mi^^ 
tix^^. m2mi^mft^m7 9 t^n^2 2 s t(o^m 
ux^h±mxm2 mmmm 7 9 izt^ff^-r^m 1 

m^m? 5^^}^xmit:^:^Xh^JEm^^:^mt^^^ti 
^L. j[^®{I!i(w(1^2^JfSf#tif^^7 9;&^^if^Ur:fe^'91I 
TeScS§l2 2 g(i. l:ac{i|0«K^Dio^(ijE:<. T«{sy 

mm0:^nm^<omt}izmjE^tixi^^fzis^. m^mm 
«/ivjN$</^5i5i:'^*Djjfciiiiii</^5o :^mmmx 

Z<DX 7iZ^n^2 2 s<DmmzX<:^X^n^2 2 

s^xmmn:^^(Dmm^^^^ztx\ ^^MJt^x^h 
^mt^ft:^(omn^^nRii?(omrf\ztt-<xii^^. mm 

Rti:^m&t€omm\:i^\^^xn'i^v!^'r^o ^j:^. ^mmm 
xn^m^2 2 sff:>mmzx<^xm.mn:^:^(Dmm^m 

m6mmm<o^m^2 2 u^^i-i^^ m5mmmx'i^-< 

tz^m^Uy h^^mLtz. 

[0148] 2 2 g o jt 9 ±.mimxf^mn:^ 
:^(Dm3^^^m<'r^ z t iz.x-:>x^m^fj?X'^^mt!^ 




(21) 4#5^^9- 3 1 5 8 0 1 

L, mmmmiz^^^xj^^/-/i^t7Kti}m^xmtR 
it^izm^tb^m^tmT'r^rzis^i:^. mitRit^<omn^*^ 

B5iRSiCT-*55 (4) ^(7:>^JSli>i?'/-^w5J'^;&^*a 

xmmmm\:i^\^^x^m^ti^^ft^x*^^ . j^mn:^:^ 
JO m't^mt}\zM.^<>fz&(D?^ ^ J -f^9r=^\-t.^^\zmk 

[0149] [Kii6*i. ^6 mMm<o^m,^ 2 2%^m 

^L^\^x'^t^x\f:~^^r^j^'t^. zf\.\zM\.xi^mM 
«?fioa:!^«^2 2 gx-ii. mm^^^<ommm\^'^:tMm 

[0 15 0] ^J.±.(OXb\ZMlSL^Mzm%%W^s\<D^W 

30 ^2 2gii. ±mm(Dm^mmm^i^^ <i-^zt\zx 
<:>x±mm<Dmmn:^^(Dmm=km< zmzx^x 
±mmx<Dm^t!^it^<DnM^^j:mm^m<i^xi^^^ u 
fz^'-^x. msmmmt\mm\z^ ^AmRf^^x^hRft^m 
m^*-m\^^mit]s:ftx±\:^^mR\zxoxmmm.m^*^±^ 

U-r#*TL^^(D<|rJI|3;t5r t^^-Ct 5c Z<OX^\zM 

40 zt tw^es \^xwt^\^tzlE%f^K^t^\^^^<DR^.tm'n u 
zri.\zxox^RmM^^x^^^nK^>'f)-%^{z^^ 

it ^ jaSt::#?M ^ti^mm^ ct T?t«i:: ^ XJj:.t- 

60 L/cTi^oT. eic®§§2 2 gic^ol^Te^c!g§§omtt^ 
[0151] ^'mmm<o^w^2 2 g*±. ±fsLfcj: 0 

\z^W^2 2 g(Drt8^^^S^±MJi:TMfltX^;t 
50 6c<t(rj;o-c. ^te^<Dra^;;>^±#Li-#*T pcT^^^- 
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[0 I 5 2] memmmxi^. es:i^s§2 2 g^p&R^^ 
mmi^i 1.x ±mt?^(r>m^mmm^Tm.m^<^m^WT^m 

m^tx^fzt*^. mmPc^:^<Dmmf)*^±.i^mxm<^^^^^ 
(b>it^ ^nmnm^j:^wmt\^xhx\^\ z<DXy{z^ 
mmn:^:^(D^mi}*-±mmx'm< ^j:^^w^<Dm^(Di^ 
(D—m^m 1 7 iw^-To mi 7 <o^w^ 2 2 h (:iBSRS 

n-ri>e. ^m^2 2h(os^mmicm^^tirzmm.n:^ 
y^mA^9 2n. i^F^&m\zmf^^tifc^w^2 2hiD 

— :^^oJSffiicio^^Tg|p LTi/^5o a©^2 2ho— :^ 

60 5Sc^eSg2 2hT*ll. acWa5 9 4 ^I^^<£f;f/;=^^AK 

^m;^ yi^^\ZXoXmf^^h.Xl^^. ^(Dtcisb. j^m 
n:^P^mA^9 2^^h^W^9 4^it. &i:^^9 4(0^ 

mm±m^h±m^m^ y^>^^mm\^xmmn:^:^^*- 
[0153] &^a5 9 4 (D^mmf)^h^n'^9 4 i^mz 

{z\^t^^xmti^o z,zx\ ^m^2 2 h\ai^<D^'b 
mzrr^^xmm:^:^mmm9 3t*^mf^^ixx^^ . 
^2 2hp^xmmn:^^^^m-r^:it\zx<^x±cfc 
mm:^:^a. z(o^n^:^mmm9 sizmm^ti^^ m 
n:^:^mm^9 si-x. ^m^2 2h(D^mm{z^i^x. 

^{^(Di^mxmuLxi^^. imn:^^i)m^9 3<DmQ 

^2 2 h x^n^titimn:^:^nmn:^:^imm9 

10 15 4] Jt^Jl±tftP^LfcJ:2t>. 2 2 hii. afe 




(22) !^mW-9-3 1 5 8 0 1 

42 

m<. Tmxnm<'r^ztt'^'^mtfj:oxi'^^o -r^j: 

C(7:)^®OMfii*lI^^i|Gf;^^*AK9 2\ziS:i^\3:t':k^ 
<. *^^;if^S^£iiS§9 3irJ5^^^5i:'/J^$</j^^>« -(7)- 
tT^-ib. efe®§§2 2 hp^^Si^6;^f:^^o«£igil. ^Jtsf;^ 

®^2 2 glrit-^X. ^eB^lc:^i:,TL^9Xi/ K;^-< 

[0 15 5] ^tz. ^m^\z:^\'^x±mm(D:^i)*^Tmm 
xK)h:^:^(omm^m<-r^i^(Dmj^ti.x. 
m^^^mzmfi^^^:itti.xhx\^\ z<DXo^m 
^oa:s^2 2 i ^mi Bizmyr^-r^o efe®ss2 2 i fi 

§t2 2 i l::ioJt6MS|(0;K:^i,Nigoi{iy|:i(im2^1sf#tl& 

^7 9f)'-^mi^xi6K). ^c<mm<7^^}^^^^i^mmzn 

tbfcafeg^2 2 i ;if;^StK(?5±«t5^* 

(Dmmt±m^t'&<^j:^o cioj:5?'ccafe@^2 2 i <^ 

30 ^^t^r i:;65T-#5o 

[0 15 6] ^iblw. ^>^0«ji;55±?J^{ayi:T«{ay^T 

m^j:^mji^(D^w^^m^mm^x^m'r^mf^i,it^m 
xh^o :iox^fmf^(r)-'mti.x. ^wm22 2^ 
mi 9\zm^-r^o ^^^2 2 j fi. ^m^2 2 i i:f^ 

^|-S§2g^it-^4^|C?i^^^ixfc2 0(7)efe®gI59 5, 9 6 

[0 15 7] Z(DXofj:^m^2 2 j i;lJ:i^l^. mem 

. J£^J(^eicgl§ 2 2 g^efe®l§2 2 i ^lR)mo^^|i;!]D;t 
XMl. 2ooaS[!S^9 5. 9 6^*-:ffy^<7:>mtx.:^\^t*^mz 

ti<D&n^9s, 9 Bi-x. :^:^(Dmtiy7\^(o±mim^t' 
ffy^(Dmm^m< ^^^tzp.. wcm\^tzxb{z±,mmx\x 

50 X"^M\z\^mi)'^^^\^X\^^b Zti)^^f£\^\ L;i^L/^^^ 
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(23) 



i^m^^9- 3 1 5 8 0 1 



43 



44 



tf)mw^\^xm^i^\^. 9cm^2 2 j ^(^t^io^ttetas 

R\ZX<:>X^W^M-^^mzmKl.i-^*X 9 <D^ 

u^m^x±i$i^mmn&m^mf^'r^zt\zx<>x. 
[0 15 8] wL^\^fzmem:mm<D^w^2 2 gn^v^L 

m^^7^^:^t\:iXoX±.m\m^^\1r^mi\:.K^^<oKt& 

tii-'^Xt^o crx% m6^Jfit?ycD&!S§&2 2 g;:cl^U 
2 2 j (;i:joV>r. ^ p^(om.in.-^\^<D±,mm\^nn^<Di^ 

[0 15 9] u±mm\^ti:^^m(Dmi^j:^^\^m6mM 

'rJ^2 0\:im^hti^:itt \^rzi)'K Zivh<D^nm^ 30 

CttLXi,X\^\ |gI2 0(::. l ^ liS^cf e«^co« 
tl.Xmi^mtli^^TJx2 0A(Dm^^yj^'t. m2 0(D 

mnmMi^^y'j^2 oA\z^\^^x. miMmmcnm'^m 

i^xtkm^^^i^. m^j:hmm^-:>^^x(o^m.m'r^z 

[0 16 0] 1^12 0(D^nm^i^:^'rJ:^2 0 Axa. m 

mm3 2\zmft^:^h.^ixio^i^. m^m:^:^^? s^if^ 4o 
LxmmTK^i^^s 9\^mi$^th^. oxm 

(Z:fo^^T^aiL/^ (2) ^<Dj^Jt^{ZX^X7k-^-±C^. 
^<Otzisbmnmr\^l'>:^'rM.2 OAXl-X. m^^ii?\zx^^ 

CH4+H2O — CO+3H2- 2 0 6. 

CO-f (1/2) O2 ^ CO2+279 



-c. mm:ff:^^(o±^7K^ms^'±x\Bi^i.. [hhixl 

^^zKfl. 7KlE]i5lSS3 5 ^tfrUTTK^^^' 3 0(;i#ti?>a^ 
j8?%§l2 4^S-ca:®§l2 2TfTnf^^^x^>M^*sf(^ 

[0 16 1] m^7k^i^^3 9x±f&7\^^mu^tirzm 

itW:^:^n. g^;tf>^[H]il5iS§3 3^S^LTEEi^»3 2(r 

mm^titzy<—r3 4\zm^^ti^o mmmm.4ox(D 
m^<t^Rjt^\:im^ivfzmm^ti^m<m^:^izi-x. 

^^i.tzXo\cmm^mWl^Xi^^tzib. y<—f'3 4\Z 

^i^a^ix/c®eibS^;^^ii. y^—r 3 4X'<Dm^^ft^\zm 

i'^m<\::^:^tl.xm<o ^J:^. mnmmi^:^'rM.2 0 

Axn. mnmm4o^^cb<Dm<m:^:^n±'^LtzXo 
mm'^%.^m^'^^mmL3 2<T>^-^^uy^3 2 b-- 

[0 16 2] J^iiIS£P^UfcJ:pl;i. JifS^l /^t^U^4 

%mm(r>^m,^^m^^m^mM'y:^'r j:>.x\x. efe^s 
wm.'^m^^^-:^\zWi\^^^miM^^^^\:i^\^^xm 

[0 1 6 3] ^infl^U^4^l6^J{;i*Dl>TI:l. 

:^^^^'t^m^h\^fz. j-f^\'mm^h\.x^ 

m2I<5: \^xm\^^^Wrtfl}£X\'X^\cmmx^^t'^^ ^(O 

[0 16 4] ^-f*?Dt:i^^;^f;=^^j[m^J|sfi: UTffil^^ 

Xh^tzHb?^ ^ >'(O^WRJt\zo\,^X7^^^^ )^T\z^ 
> <^ ^-^TK^^efe^-r 5 w ^ ^ 

^ (8) p^irLT^U. etc@^JCB^tw^^^;tiD^5C^ 

^tt^^n (9) ^:!hXXf (10) 5t<hLT^-ro 
[0 16 5] 

2 (kJ/mol) - (8) 
5 (kJ/mol) (9) 



H2+(l/'2)02 — H2 04-240 (kJ/mol) (10) 

[0 16 6] >>5'>£757KS^^$m^ft/^9^(z(i. m -mimmt7^m^±c^. zzx±ctz-mimm 

(8) ^{zfr^Ltzm^Mft^zX-^X ?^ ^'^(D^m^'^ (5) s<:Iw^L/c->:7 h^S^CitifoTTK^SftLT 
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(24) 



it#^5p9_ 3 1 5 8 0 1 
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^iX^t (9) ^<DK^^\ZX^XZMitmm^^C^. 
^tz. (8) ^{ZTjki-;^ 1^ ^^(D^mKJt^izX-i^X^Ctz 

TK^eo-asii. (10) ^{;i^r®&{b^rt?i;i*$i^T7K 

(10) ^<DmtJ^Jt\^X-:>X±Ctzy]^it. 
(8) ^d^-T;^ ^ ^(7?5>«^l^;;^ (5) ^{C^Ufc- 

[0 16 7] CCT\ ?^i^l^^m^mtl.X^^Rf&^ 
^m^^-r^t\^^^ Ct^'^X%fj:i\ L*^L?ifr;6^ibx wCO 

/ufzmm^mi^x (s) 

M^fe-r-Sr ^;i5-C#'6c (8) ^\Z7ik I. ti pi ^:^<D^m 
SS:;6H^< p5;6^T-l»i^^tttl. H^bir (5) ^0'>:7 h 
KJt^^xu (9) (10) ^(^^>fh:^S;;^<e ^'o^l^ 

:i(om^^nm\^x^\%m^ (8) ^(o>>5^>(o^^ 

[0 16 8] z(DXoiz. :^^:y^mmnti.x7^m%* 
C3H8 + 3H20 

3CO+7H2-4 
C8H18+ 8H2O 

— 8CO+17H2- 
C16H34+ 1 6H2O 

16CO+33H2 

[0 17 1] ^t^i^-rtKDf^mn^mi'^^wr^iy ^ ^ 

^^\zn. j^mn(D^mRit^^*-^::otzma'X (5) ^ 
\z.^v.tz~mitmm(Diyy hRJt^^xxf o) 5^. (1 
0) ^{Z7r^vtzmit^jt:^mn-r^o ^n^<Df^^xm 

^i^^Rit^(Dtzi^\z^ ^m-^bm^^'t^^Mi:nm-r^ 

[0 17 2] ^tz. ^j^Lfzn^MXi-X^mLtzmn::^:^ 

(•xmi^^^i-mmnMmiz:^6\,^xmm-r^mfi!it L.tz 
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iy. ^wmzmm^m^'r^:it\zx^x^m^^vmi 
it^it>^n^j:t>^. ^A^.%:^o^m^ii?xmi-^^.m^ 
^^xm^-r^ztf)*^x^^o tt-ox. mi^j:^^Lm4 
mmmxir i^tz^^y t mm\z^ 

^^m^i^^^n^^^x^-t^n^.m^m^-r^tzMz^m 
f)^hm^^-r^^M^mm,-r^zt:^^-x^i>o 
^(DiM^^:Hi(Di(kmti: tuzjt^cx^wmzmm't^mm 
(Dm^xxfm^^i-^iiLm^mmLx. (5) ^<Di^^h 
10 (9) (10) ^com<tRit^(om^^^ 

i,tx^. ^w^<DA^ QUizi-tmm^^n. (8) ^ 

mz^tz<^x^m^^nn. i^M:mti.xmm^t^x\^^ 
[0 16 9] ^m^^^mmnt \^xm\^^^m^ 

\zo\,^xm,m\^tzf)K rtote. LP;^;^ 

^m.m.Ptt\^xm\^'^^m^\z%y. ^^m^mmx^x. & 

W^^UX^mKlt>^XP>^mtKJt^^n^J:oX^ Pi^Si^ 
5c i^JlT. r;^^e)^:lo^^TtfeB>^-r6o (11) ^f^iT^ta 

(12) ^\'^ir^ ^ xD^mm^i:^. 

(13) ^tl-fe 

[0 17 0] 



9 8.0 (kJ/mol) 



1 2 6 0 (kJ/mol) 



(1 1) 



(1 2) 



- 2 4 7 5 (kJ/mol) (1 3) 

xhmm-^mx-hh, mz^ mp^w^^^mmmMtx^ 
xm\^'^^m'^\^^^m<omm\zX'ox'y:^'rJ>^mm(7:>m 
40 m}:.i)m^x^xm^\xh^. ^tz. -mt^m^mn 
t i.xmi^^zt:^*-x^fj:i^^um<^mp^mmz^\.^x 

ttnox^mx^^, 

[0 17 3] ^y.±:^^m<Dmmmizoi^xmM\^rztK 
^^^maz"!) \^tzmmm\z{^mK'^^t^^i,<Dxnfj: 
<. :^^m(omm^'^m.t'^j:\^^mmi^iz^^^xm^^j:h 
mmxmm u^^zt u^p^x^^. 

50 im^] :^^m(otirm^j:—^mmx^^mnmmi^:^'r 
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(25) 
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[13 2] t?S<Gf®?i!i4 0;i»5{«;t5*-t:yu4 ZCD^f^^Tr.-^ 
[El 3] efe!SSl2 2i7:»^^fife$r^^:?-t-tJ^HJI3Tfo^o 

[13 4] efe'es§2 2coF^^(Dii.s5>*o^-i^^^-nsi0>^ 

[[3 5] ek®§§2 2 aC^m^^^i^-rtS&P^l3T-*>^. 
[[3 6] efe^|l2 2 a COf^^COiaSi9':rfTi^lt^^£r:^-t-t^£ 

p.^[3r-fc6c 

[[3 7] a$cK^2 2 b(Dl^^^^^3»rtft0JI3T'fe5o 70 
[[38] &g^2 2 c(7)*^J5Sc<^^^:?-rtf^§^IlTfe6o 
[[3 9] &S^2 2 cCOF^ac7?iaS5>:?^£0*t^<^^-rife 
0^[3T-fc5o 

[13 10] ac^^2 2 ci(73^t^^^^pn5£P>^[3TSb6o 
[1311] a{cK§l2 2 e<^)*tJ*^^i:>-MS£e>^[3X-$>5o 

[[312] 3fe;^^2 2 i (nmii^^^t>'rmmmi'(:^^^ 

[[313] ;^3fa-<U5' h^^±EU^ci2fe®§f:JoJ:UJ/>i!^-< 
^^^ip U ittfeP^ [3 ^ -So 

[[3 14] efe^^ 2 2 f of^gscot^55^^coit^>^^-r 20 

^B^[3T'fc5o 
[[315] 3feS^2 2 g(^1tJ5iJc^^^3>rUtP.^[3r'fc5o 
[[316] ^m^2 2 ^<0^-^(Dmm.^^<D^=^^7r^'t 

Ift0^[3-efc5« 

[(317] 5feW^2 2 h(^^^^^fc>-m?g[3T-^So 

[13 1 8] afe!a^2 2 i cD^tj«^^^p-rift0>q[3T-fc5c 

[[319] fk%^2 2 j (^^J5Sctr^*^-rtJ£§^^T-i^5o 
[[3 2 0] ^ifSfm?&'>^7^A2 0 A(75l#J*^^"t-^D 5/ 
^[3T-$>6o 

[[32 1] ^^5fefflv^^bi^T#3te-:^^^^^i;t^&:e§Slw 3(? 

tt 5 ffiOtaS5>^^0l^^^ ^-rU^P^ [3 T-fc 5 o 
[^f-^coffePJ] 

2 0, 2 0 A--^^Sfa;;?ifi->^7^J:, 
2 2-2 2 j -e^^Sf 
2 3, 2 3 b---e$C®^ 
2 4"-S^^§t 
2 6-"CO{g:M^ 

2 8"-p( ^$^7— /P^^^iJ' 

3 0--7K^>'iJ' 

3 1 •"S4t^-t>'1?- 40 

3 2-JE^^^ 

3 2a t:'> 

3 2 b-rj^^:/^-/^- 
3 2 Q.—'y^V Y 
3 3-"«^;if;^[H]liXS§ 

3 5-7K[H]i|RSS 
3 6 "^r^>^ 




'I^M¥9-3 1 5 8 0 1 

3 8'••=I>':rU';/1^ 

3 9 -@je7K[H)liXK 

4 0-»i|Sfmm 

4 1 "-m^^flM 
42-"ry-K 

4 3-";t7y- K 

4 4, 4 5'"ir/<U— ^ 

4 4 P, 4 

4 6,4 7"-^mtS 

4 8-"*.ir/^ 

5 0-"^iJ^^ 

5 2-Ata;^^- h 
5 4'--C PU 
5 6--ROM 

5 8--RAM 

6 0-^1 agir^-i?" 
6 1 •••^2^ir>'1^ 
6 2--m3tagir^^1h 
6 3-^l 

6 4-"^27K>'>^ 
6 5 •mS.-J^^^T' 

6 e-HiffiSi^^^ 

6 1 

6 8-jE;^-fe>^i^ 
6 

7 0-;^ — 

7 1 --y ^y— /i^^J^tf^K 

7 2-"if^7KS§ 

7 3-®^'fli#;;^/;^Sg 

7 4"*^J|sfgNaK 

7 5-^l^^«i^aS& 

7 6-^2^^«i^K 

7 7-m3^^#^jf^K 

7 8 1 ^JfSf^tj^K 

7 9-B2^^5f#tjf=^SS 

8 0"'B3«^*Sf^#,&SS 
8 l-m4*?Si|Sf#ti?^SS 
8 2-^MWir>&^S$3& 
8 3"-i^®/v: 

8 4 -fc— h>'<>ry' 

8 5-acWl^ 
8 6-«jS^^ 

8 8-^2^j^;i 
89-91, 94 — 96 --efeS^ 

9 i-'mjm^i^:^m-K^ 

9 3"-*^*?Jf;^>^a^ttlffS 
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